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CHAPTER I
INTRODUCTION
Rationale.—-As long as there have been schools, there have been tests.
Today, the importance of tests is recognized as much as it ever was. There
S
is, however, a difference of opinion as to what place the test should hold in
the development of the educational program and as to its importance as a basis
for the so-called ’’Promotion”, Those who accept the traditional philosophy
believe life is competitive, that all his life a child will have to work with
those who are perhaps more able than he, and that the school is a good place
in which learning to accept one’s place in a cranpetitive society can occur.
In addition, they consider tests an effective stimulus to study.
In recent years, a different philosophy of testing has emerged. Those
who accept this philosophy believe that while life is competitive there is
one person with whom a child must consistently contend, and that is himself.
They recognize that certain stimuli ccme from con^jeting irith others, but they
believe, too, that a person is more or less limited in the amount of true com¬
petition he can offer and accept. To these persons, tests becMie not ends in
themselves, but means to an end - means by which the curriculum can be made
more meaningful, teaching more effective, and counseling more helpful. Tests
become for the pupil not something to be dreaded, an invitation to sleepless
nights and useless cramming, but aids in the fulfilment of his highest possi¬
bilities. It is this philosophy which is accepted, and this is the philosophy
1
upon which this study was made.
_
Frank G. Davis and Pearle S, Norris. Giiidance Handbook for Teachers.
(NewiTork), pp. 111-12, —
1
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There is great need for research seeking quantitative evidence as to the
relative effectiveness of frequency of testing on achievement operating in the
Teacher-learning situation. This study attempted to ascertain if there were
any significant differences in arithmetic achievement of those pupils who were
frequently tested and those who were less frequently tested.
Statement of Problem.—The problem of this study was to determine what
effect the frequency of testing in arithmetic would have upon a selected group
of sixth grade pupils of the Coolidge Negro Public School, Coolidge, Georgia,
during the school year 19^3-5i|.«
Origin of the Study.—a study originated from the experiences gained
as a teacher over a period of years, and from the authoritative reading, which
implied or stated explicitly that it is possible or probable that frequent
testing, when used as a teaching device, will result in improved classroom
performance. These experiences and authoritative statements created within
the writer a keen interest in attempting to discover the extent to which this
teaching techniques is an effective means of improving classroom instruction.
Purposes of the Study.—The purposes of this study were to determine what
effect the frequency of testing in arithmetic would have upon a selected group
of sixth grade pupils of the Coolidge Negro Public School. More specifically
the purposes of this study were:
1. To review literature pertinent to this study to discover and/or iden¬
tify the research findings on the following six points:
A. A historical view of the development of mathematics in our schools.
B. Objectives of the teaching of arithmetic in the elementary school.
G. The scope of arithmetic in the elementary school,
D, Problems in the teaching of arithmetic in the elementary school.
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E. The techniques in general use for evaluating the effectiveness of
different methods of instruction.
F. Experimental studies that have contributed to more precise and cri¬
tical thinking about methods of teaching,
G. To study analytically some teachniques used in instruction in order
to determine the effectiveness of each technique by which students
learn.
II. To test by experimentation the following null hypothesis^ there is no
difference in arithmetic achievement of sixth grade pupils who are fre¬
quently tested than those who are less frequently tested at Coolidge
Negro Public School, Coolidge, Georgia.
Locale of the Study.—The Coolidge Negro Public School is located in Thomas
County, Coolidge, Georgia. Thomasville is the largest town near Coolidge.
Coolidge is a small town located on U, S. Highway 319 twelve miles between
Thomasville and Moultrie. A large per cent of the Negro people in Coolidge are
employed in the sawmill and turpentine millsj others are employed as domestic
workers.
The school at Coolidge is a consolidated school; a combination of both ele¬
mentary and secondary grades. The majority of the students are transported
frcsn the St. Paul, Merriville, Union Hill and Spring Hill Communities,
Period of Study.— The data for this study were collected during an eighteen
week period, begiiming September 23, 19^3 and lasting through January 26, 1951|..
Definition of Terms.—For the purposes of this study the terms achievement,
effect, frequent testing, arithmetic and arithmetic achievement are defined as
follows:
1, ”Achievement” refers to the level of accomplishment as measured by the
••Progressive Achievement Test •• and the Metropolitan Achievement Test^*
2, ••Effect^’ refers to that which is acqiiired or obtained during the edu¬
cational process.
3, ••Frequent Testing^* refers to testing often at regular Intervals.
I;, ••Arithmetic” refers to in this study is defined as follows;
”Arithmetic is broadly defined to include all mathematical abilities
appropriate to and needed by pupils in the elementary school".^
5. ”Arithmetic achievement” refers to the scores made by the subjects on
the Progressive Achievement Test-Elementary Battery, Arithmetic Funda¬
mentals and reasoning Divisionj The Metropolitan Achievement Test,
Arithmetic Division,
Methods of Research.—The experimental method of research, employing the
parallel group technique of testing and statistical treatment, was used to
gather the necessary data for this study.
Subjects and Materials.—The subjects and materials used in this study
were as follows;
1. The subjects involved in this stuc^ were pupils enrolled in the two
sections of the sixth grade classes in arithmetic at the Coolidge
Negro Public School, CooUdge, Georgia.
2. The instruments used in collecting the necessary data were as follows;
a. The Progressive Achievement Test (Elementary) By W. ¥, Clark, and
Ernest ¥, Tiegs.^
1
Ernest Horn, "Arithmetic in' the Elementary School Curriculum”, The
Fiftieth Yearbook. Part II, 1951, p, 6,
2 ■
E. ¥. Tiegs and ¥, ¥. Clark, "Progressive Achievement Test,” Los Angeles
California Test Bureau, 19U3.
b. The Otis Quick-Scoring Mental Ability Test (Intermediate) by
Arthur S. Otis.^
c. The Metropolitan Achievement Test (Intennediate) by Richard D,
Allen, Harold H. Bixler, William L, Conner, and Frederick B.
Graham.^
Procedure«—The following procedure was used in carrying out this study.
Two sections of sixth grade girls and boys were selected at the beginning of
the first semester, September, 19^3• Both sections were classes in arithmetic.
The two sections comprised seventy-five pupils, forty-three girls and thirty-
three boys. The age range was eleven to fifteen years.
It was decided to administer the Progressive Achievement Test, Elementary
Battery to find the reading level of the pupils, before the intelligence and
arithmetic tests were given. Onlly those pupils who read on and above the
fourth grade level were used as subjects. The subjects were paired into equal
groups of twenty-five each, on the basis of the scores made on the Progressive
Achievement Test (reading and arithmetic sections), the Otis Quick-Scoring Men¬
tal Ability Test, Beta Form A.; and chronological age.
The pupil factor was controlled by securing groups by matching pupils on
the basis of intelligence test scores and previous achievement in arithmetic.
The teacher factor was controlled by using the same instructional procedure
with both groups.
The state adopted text. Study Arithmetic by F. B. Knight, J. W. Studebaker
■j
and G. M. Ruck was used as a study guide.""^
A. S. Otis, Otis Quick-Scoring Mental Ability Test. New Torkj World Book
Company, 1937.
2
Richard D. Allen, Harold H. Bixler, et al. Metropolitan Achievement Test.
(New York, 19li6)
3 ■ '
F. B. Knight, J. B. Studebaker and G. M. Ruch, Study Arithmetic,(New York,
19U8)
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and G. M. Ruck was used as a study guide.
The two classes covered the same units of study and references, but one
group was tested everj week while the other group was tested on2y every six
weeks. This experiment was carried on for eighteen weeks in three periods of
six weeks each.
The groups were designated} group A and B, Group A was considered the Ex¬
perimental group and was tested every week for eighteen weeks. Group B was
designated as the control group and was tested every six weeks.
Teacher made tests were prepared and administered. The tests had been
checked for their reliability by giving them to another group under similar
conditions.
The groups were compared on the basis of the statistical interpretation
of the raw scores obtained from the initial and final tests. The scores were
treated to find the mean, standard deviation, mean difference, standard error
of the mean, standard error of the difference of the mean, and the critical
ratio.
Value of the Study.—It is believed that the critical analysis of princi¬
ples, theories and research in this study will be fruitf;il to school adminis¬
trators and teachers in the improvement of classroom instruction.
The findings may be utilized to the extent that they will become a part
of the regular school program, in the improvement of instruction.
Related literature.—In the search of the literature in the field, no
studies were found which dealt specifically with the problem here presented,
but several studies were found which are closely related to this one and thus
1 ^ ^ ■
F, B, Knight, J, B, Studebaker and G. M, Ruch, Study Arithmetic. (New York}
I9U8), Scott, Foresman and Cmpany.
7
shed some light upon the elements involved. The literature related to this
study was organized around six basic points under the following categories:
A. A historical view of the development of mathematics in our schools.
B. Objectives of the teaching of arithmetic in the elementary school,
C. The scope of arithmetic in the elementary school.
D. Problems in the teaching of arithmetic in the elementary school.
E. The techniques in general use for evaluating the effectiveness of dif¬
ferent methods of instruction.
F. Experimental studies that have contributed to more precise and criti¬
cal thinking about methods of teaching.
The development of mathematics in our schools shows a tremendous change in
its place in the curriculum. According to Wren:
The mathematical needs of the masses during early frontier days
were limited to the ability to add and subtract. Those who worked
at trades needed simple computational skill. As a result of the
meager need for mathematics in their simple society, frontiersmen
gave little attention to the place of arithmetic in the elementary
school. It was a little before the dawn of the twentieth century
that real progress began to take place in the development of math¬
ematics in America.^
Since 1900, much has been done to bring about improvement in the teaching of
mathematics. The Central Association of Science and Mathematics Teachers or¬
ganized in 1903, the Mathematical Association of America organized in 1915 and
the National Council of Teachers of Mathematics organized in 1920 made outstand¬
ing contributions to the improvement of the teaching of mathematics in the ele-
2
mentary and secondary schools. Reports of the Joint Commission on Mathematical
Requirements, 1923, the Joint Commission in 19U0, and the commission on Post
1
Wren F. lynwood, **What About The Structure of Mathematics Curriculum?" The
Mathematical Teacher, XLIV, 161-62.
2
The National Committee on Mathematical Requirements, The Reorganization
of Mathematics in Secondary Education. (Boston, 1923), p. ?•
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War Plans, 19U5 have been instrumental in improvii^ mathematical instruction
in our schools*^
When one considers the place of arithmetic in a functional educational pro¬
gram affecting the approximately 18,000,000 boys and girls enrolled in public
schools throughout the country, he is faced with a complex problem. The com¬
plexity of the problem is increased for educators whose responsibility it is
to formulate and promote an educational program to meet the needs of such a
large population. The problem seems more intricate in view of differences in
interest and levels of ability evident in boys and girls in the elementary
school.
In the present elementary school where educators are trying to fit the
curriculum to the intellectual maturity levels of the pupils at each grade
level, emphasis is being played upon the social values of arithmetic. Teach¬
ers are concerned today with the development of concepts as well as abilities
in the accurate use of numbers. Cole found mastery in arithmetic in the ele-
2
mentary school was lower per grade in 1930 than in 1916.
Present day promotional policies which permit the pupil to pass to the
next grade regardless of achievement in the previous grade have, to scane ex¬
tent, lowered the intellectual maturity levels of the middles and upper grades.
Elementary teachers, though probably better prepared today than ever, have not
been able to completely counterbalance the lower levels of mental abilities of
pupils in these grades. However, in view of the fact, the intellectual matu¬
rity levels of pupils in the middles and upper elementary grades are lower
1 —
C. H. Butler and F, W, Wren, The Teaching of Secondary Mathematics.(Hew
York), p, UU.
2
liuella Cole, The Elementary School Sub.jects. (New York, 19li7), p. 325.
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today, educators generally agree with Hartug, who states: ...the proposition
that in general, achievement in arithmetic not only is remarkably good but
actually is better today than ever before can probably be shown to be true.
Remedial work should be done as an integral part of the regular work in arith¬
metic •
Brueckner and Grossniokle, also pointed out that:
Treatment always should begin with a direct attack on specific
difficulties at the present level of the learner. Special consider¬
ation also should be given to enyironmental factors. Cognizance
should be taken of individual differences in establishing the goals
to be achieved. A self-directed attack by the learner on the solu¬
tion of his own learning problans and the establishment of goals to
be achieved is highly desirable.^
Remedial teaching of arithmetic is being done to some extent, but accord¬
ing to Cole, "...no elaborate program of remedial classes have thus far ap¬
peared, althouth one finds an occasional brief report of successful remedial
work on a small scale"
In keeping with modern demands of mass education, the teaching of all sub-
;5ect matter is expected to contribute to the realization of certain objectives.
Wren states that:^
Regardless of the level at which an individual might be engaged
in teaching the subject matter content which constitutes his in¬
structional medium, there are six major objectives which eliminate
very sharply his responsibility in his efforts to direct the
1
Maurice L. Hartug, "Major Instructional Problems in Arithmetic in the
Middle Grades," The Elementary School Journal. I (October, 19li9) 87.
2
L. J. Brueckner and F. E. Grossnickle, How to Make Arithmetic Meaningful.
(Philadelphia, 19U7), p. 1+30.
3
Luella Cole, op. cit., p. 1+07.
1+
Wren, F. lynwood, "What about the Structure of Mathematics Ctirriculiim?"
The Mathematics Teachei;.Voi, XII7 (November, 1952) 161-62.
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learning activities in which pupils are engaged. They are: (l)
Proficiency in fundamental skillj (2) Comprehension of basic con¬
cepts; (3) Appreciation of significant meaning; (I4.) Development
of desirable attitudes; {$) Efficiency in making sound application;
and (6) Confidence in making intelligent and independent interpre¬
tation.
Though it is probably impossible to draw a fine distinction between the ob¬
jectives of the teaching of arithmetic in each grade, it appears that the reali¬
zation of objectives of the teaching of arithmetic in the elementary school is
dependent upon the contributions of each grade level with in the school to the
pupil's continued growth in arithmetic skills, attitudes, and concepts. Teach¬
ers of lower grades, one through three; middles grades, four through six; upper
grades, seven and eight, have definite responsibilities in directing mathema¬
tical development of pupils who, with reference to subject matter. Wren has
classified as: "(I) Those who are interested and have ability; (2) Those who
are interested but have no ability; (3) Those who are not interested but have
ability; and (U) Those who have neither interest nor ability."
The contribution to arithmetic competency expected at each grade level is
conditioned by grade placement of skills and concepts which reflects specific
objectives of the instructional level. If the pupil masters the skills and
concepts outlined for the lower grades, he finishes the third grade with a
sound background for arithmetic of the middle grades where Hartung claims the
instructional load is heaviest, and the bin*den of the instructional program
in arithmetic falls upon teachers of the intermediate grades,^
Materials are so arranged in the middle grades that complete mastery means
that the pupil has learned the fundamentals of arithmetic. This fact is empha¬
sized in Hartung's assertion;^
1
F. lynwood Wren, op, cit., p, 16?.
2
F, lynwood Wren, op, cit., p, 16?,
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The "work of the upper grades merely rounds out his number
concepts, increase his skills, and greatly widens the scope of
the applications he is expected to make. The foundation and the
framework of his house of numbers have been built.
Ulrich^ reports of an investigation of grade placement of computational
topics in the elementary school by authors of eight series of arithmetic text
books published since 1936 shows the following arrangement of topics through
the middle grades; In the lower elementary grades easy addition and subtrac¬
tion, ordinal and Roman numerals, simple measurement, the meaning of fractions
easy multiplication and division. United States money, and problem solving are
introduced. Addition and subtraction of fractions, graphs and scale drawing,
decimals, percentage, and multiplication and division of fractions are present
ed in the middle elementary grades. For the most part, the arrangement of
material in grades seven and eight provide for extended applications of skills
previovisly developed. In these grades, pupils have opportunities to learn the
use of the equation and the formula.
That teachers of arithmetic in the elementary school are faced with
other problems is of general knowledge to most educators. Especially are
teachers themselves aware of these problems. Aside from the problems of lack
of time for instruction in arithmetic, teachers are sometimes faced with the
problem of what to teach and when to teach it. Authorities agee that, in
some instances, skills and concepts are not properly placed in the elementary
school arithmetic and that several of the operations placed at certain grade
levels are too difficult for pupils of this mental age found in these grades
Several studies indicate that the elementary pupils do not completely
I ” — — ^
R. P, Ulrich, "Grade Placement of Comptional Topics in Arithmetic,"" The
Elementary School Journal, XLII. (September, 19i4.1), pp. 50-^9
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master all ccanputational skills placed at the elementary level, William and
Whittaker, report a study of arithmetic difficulties among ^l6 pupils in
grades four through eight to whom diagnostic tests were administered. Of this
number, 76 per cent had difficulty in addition^ 62 per cent had difficulty in
subtraction, 6^ per cent had difficulty in multiplication; and 63 per cent had
difficulty in division,^
In commenting on the results of the tests, the authors state that: “A most
distressing situation revealed by the tests is that the upper grades made no
better showing than the lower grades**,
Guiler, reviewed several studies of difficulties encountered in various
phases of arithmetic. Among those reported are difficulties in fractions, dif¬
ficulties in decimals, and difficulties in percentage encountered by ninth
grade pupils. He reports that of the 937 ninth grade pupils used in the study,
23 per cent manifested weakness in adding fractions, and 1^2,5 per cent and
U0.7 per cent respectively showed weakness in the multiplication and division
2
of fractions,
Guiler, further reports that of 936 ninth grade pupils tised in a study of
difficulties encountered in percentage, 5l,6 per cent manifested weakness in
finding what per cent one number is of another, 9U,0 per cent had difficulty
in finding a nimber when a per cent of it is known, 72.2 per cent manifested
weakness in finding the results-of a per cent of increase or decrease on a
_
C* L, Williams and R, L, Whittaker, ’'Diagnosis of Arithmetic Difficulties",
The Elementary School Journal, XXXVII (April, 1937),562-600.
2-
¥, S, Giiiler, "Difficulties in Percentage Encountered by Ninth Grade Pupils",
The Elementary School Journal, I1.6, (June, 19ii6), pp. ^63-73*
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given number, 88.2 per cent showed weakness in finding a per cent of increase
or of decrease of one number or another.^
A study reported lyda and Franzen, upon the basis of the findings from
2
the second part of the experiment, reveals the following conslusionsi
One can determine for a given school system what shovild be the
placement of a group of socially significant arithmetic problems
for intellectual sub-group within a grade as well ^s at successive
grade levels. In other words, one can determine a graded sequence
of problems.... One Also has a basis for differentiated assignments
for pupils in terms of the sub-group within a grade of which they
are members•
From the findings on the incidence of mathematical experiences and correct
reactions to problems, the conclusions are:
Formal classes as such are not suggested, but the following re¬
commendations may well be considered as means of improving the arith¬
metic abilities of high-school pTq)ils: (l) periodic testing of pupils
over the fundamental mathematical operations; (2) Individual assign¬
ments and remedial teaching based upon deficiencies revealed by the
results of these periodic tests; (3) Re-testing of pupils to determine
whether or not such deficiencies have been repaired.
These studies cited above tend to support the statement that elementary
school pupils eire not achieving all specific instructional objectives in the
teaching of arithmetic skills and concepts.
In any subject, the approach to ineffective learning should be to provide
a remedy for the difficulty. Morrison, recommends the "mastery formula", which
reads: "Pretest, teach, test the result, adapt procedure, teach and test again
to the point of actual learning." He continues, "It will be noted that this
1
W. S. Guiler, "Difficulties in Fractions Encountered by Ninth Grade Ptpils",
The Elementary School Journal, XIVI, (November, Iplj.^), 11^6-56.
2
W, J. lyda and Carl G. F. Franzen, "A Study of Grade Placement of SocialHy
Significant Arithmetic Problems in the High School Curriculum", Abstract of
Doctor's Dissertation, Indiana University, 19li2, Educational Research Bulletin,
(September, 19h^), pp. 292-95.
precisely is the procedure adopted by the practitioners who work in the field
of organic changes.
Luther Plowman and J, B, Stroud, made a study of the "Effect of inform¬
ing pupils of the correctness of their responses to objective test questions,
p
stated:
Condition of good teaching and good educational research is a
a knowledge of the effects of the teaching instruments used. Tests
are in use for one purpose or another in the great majority of
classrooms in the country and easily stand as among the most effective
instriunent at the teacher's command. Good tests afford the pupil
tangible evidence of success or failure together with such psycho¬
logical value accrues from knowledge thereof.
They may be used to motivate pupils and to appraise the teacher
of the success of his efforts, and the like, as is well knoTra,
Moreover, the taking of tests is not a waste of the student's timej
it is a valuable use of his time. There is a good reason to believe
that the pupil learns as much minute for minute in taking an objective
test as he does in any other type of activity of the school day.
Genuine learning results from the sheer taking of such a test,
J, Wayne Wrightstone, in an article on "Techniques for Measuring Newer
Values in Ekiucation," gives the following sximmary:
Newer practices in elementary and secondary education have re¬
quired the development of a newer technique for gathering objective
evidence. Steps in the newer porcess of evaluation are, first,
to formulate a coirprehensive range of curricular objectives which
will include not only acquisition of information and skills, but
also evidence of growth in interests, attitudes, appreciations,
critical thinking and social behavior, A second step is to define
each objective in terms of pupil's behavior. A third step is to
find ready made tests and techniques or to devise new formal and
informal methods for gathering and appraising evidence of growth
in each objective thus defined. These newer methods are illustrat¬
ed by tests, inventories, rating scales, the anecdotal records,
and controlled observation techniques, A fourth step is to inter¬
pret and to apply the evidence thus gathered,3
C. Morrison, The Practice of Teaching in Secondary Schools, (Chicago
1931), p. 79.
2
Luther plowman and J, B. Stroud, "Effect of Informing Pupils of the
Correctness of their Responses to Objective Questions," Journal of Education¬
al Research, XZXVI, (September, 19lt2), pp, 1^20,
^J, Wayne Wrightstone, "Techniques for Measuring Newer Values in Biucation,
Journal of Education Research, XXXV, (March, 19li2), p, 52U.
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In a study made by Walter S, Monroe, seemed to indicate thats^
That evaluation of methods of teaching calls for research of the
experimental type. In a controlled experiment, two equivalent
groups of -piipils, one experimental and the other control are sub¬
jected to educational influences that are the same except for the
variation in methodology being studied. The difference between
the mean gains in achievement of the two groups is calculated as
index of the relative effectiveness of the two methods of instruc¬
tion,.,, the success of this type of research is conditioned by
the dependability of the experiment factor..several influences
may contribute to the calculated difference and the probable magni¬
tude of their contributions,
Monroe further asserts that:
The pupil factors are controlled when equivalent groups' se¬
cured'and an investigator who forms his group by matching pupils
on the basis of intelligence test scores, and previous achieve¬
ments in the field of the experiment, will usually secure a
satisfactory degree of equivalences, provided his measure of
these factors are reasonably accurate.^
In general, it may be said that experimental studies have contributed to
more precise and critical thinking about methods of teaching. Experimental
inquiry is likely to be stimulating to the teacher participating in it and
hence may be valuable as a supervisory procedure. Hence, a strong argument
may be advanced in support of experimental studies of methods of teaching.
The group technique has been utilized by many investigators, Gilchrist,
reproved one group and praised another at each class period, regardless of
what they accomplished. Two tests were given, one before the study began
and one after it vras con5)leted. the reproved group made a lower score on
the second test than on the first, while the praised group inproved its
score 79 per cent.3
falter S. liibnroe, '‘Controlled Experimentation as a Means of Evaluating
Methods of Teaching,” Review of Educational Research, 17, (February, 193U),
pp. 36-37*
2
-op:* cit,, pp* 36-37*
P. Gilchrist, ”The Extent to Which Praise and Reproof Affect a
pupil’s Work,” School and Society, (December, 1916), p.
16
Krause, used tests to motivate arithmetic. He reports that:*' daily
attention was given to tabulate class results and stimulate each pupil
through his own individual record card and graphical representation."
V/hile it is impossible to ascribe all of these gains to motivation by means
of test results, there appears to be no question but that much of it may
fairly ascribed to this cause
Tiegs, reviewed a series of studies which reveal directly or indirectly
the effect of test motivation. Among the mentioned that of Coubal in which
each pupil was informed of his gain each month and which developed a re¬
markable interest and zeal in striving to surpass the record of the pre¬
ceding month, 2 Another study reviewed by Tiegs, made in the Lincoln High
School of Cleveland, most of the test papers were returned to pupils for
inspection,^ Results indicated that the keenest interest was aroused and
learning was stimulated. Pupils of all classes became more alert and more
sensitive to their problems.
A, S, Krause, "THhy Monroe lUagnostic Tests in Arithmetic?" in Contribu¬
tions to Education, pp, 15-17, World Book Conpany, (Yonkers, 1928),
2
Ernest W, Tiegs, Tests and Measurements for Teachers, (New York), pp, liil.-U2,
^Ibid,, p, 1U2,
CHAPTER II
PRESENTATION AND ANAUSIS OF DATA
Introductory Statement »--»The presentation of the data in this study is
organized in the following manner; The initial Testing Period and the final
Testing Period.
The Initial Testing Period was designed for the purpose of equating pupils
with respect to general intelligence, previous achievement in arithmetic, ai^i
perfonnance on the initial tests.
The Final Testing Period was designed for the purpose of securing criter¬
ion measures of the final status or change of status of each pupil with re¬
ference to arithmetical achievement.
The scores made during the testing period were obtained from the two
groups designated as Experimental Group A, and Control Group B and were scored
or tabulated for each group. The necessary statistical treatments such as
securing the mean, standard deviation, standard error of means, difference be¬
tween means, standard error of difference between means, and the ’’t'* ratio
were calculated and utilized as the basis of the interpretation of the data.
Appropriate Tables and Figures illustrative of the data will be found through¬
out this section.
The null hypothesis that no significant difference in arithmetic achieve¬
ment existed between fifty sixth-grade pupils was formulated. This hypothesis
was tested statistically by utilizing the standard error of the mean differ¬
ence with reference to the table of “t".^
^
J. P. Guilford, Fundamental Statistics in Psychology and Education. (New
York, 19^0), pp. 215-ISu
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The reliability of statistics that proved significant at or beyond the
one per cent level of confidence was accepted. This high degree of relia¬
bility was demanded so that at least ninety-nine times out of every hundred
instances would there be a probability of correctness. The •♦criterion of
the reliability'’ used leaves little doubt of the validity of the significant
statistics reported.^
limitation of the Study.—It should be emphasized that this study was
not concerned with causative factors, but with the findings as revealed by
the test, scores. It is limited to a comparison—in reference to tested sig¬
nificant differences-of these two groups of pupils in arithmetic achievement
as measured by the Progressive Achievement Test, and the Metropolitan Achieve-
ment Test. The scope of this study took in only fifty subjects in one situ¬
ation,^
Initial Testing Period
Results on the Otis Quick-Scoring Mental Ability Test, Table 1, page 19
and figxire 1, page 21 present a comparison of the frequency distribution of
scores obtained by the two groups of sixth grade pupils. This test was used
for the purpose of equating subjects with respect to general intelligence,
I ^ '
Henry E, Garrett, Statistics in Psychology and Education, (New York,
1950), p. UOl.
Z
E, W, Tiegs and W, W. Clark, Progressive Achievement Test. Los Angeles:
California Test Bureau, 19li3»
3
Richard D. Allen. Harold H. Bixter and et al. Metropolitan Achievement
Test, (New York, 19li6),
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TABLE 1
FREQUENCY DISTRIBUTION OF THE SCORES OF FIFTY SIXTH
GRADE PUPILS ON THE OTIS QUICK-SCORING
MENTAL ABILITY TEST











Mean ;• 18.88 Mean 19.12
S aD* 5.67 S.D. 1+.56




Escperlmental Group A»—The data on the intelligence test of the twenty-
five pupils in the Experimental Group A are shown in Table 1 which reveal
that the mean was 18.88, the standard deviation was 5*6? and a standard error
of the mean was 1.16.
Figure 1, page 21 is a pictorial representation of data found in Table 1
and shows a slight positive skewness with approximately 36 per cent of the
subjects who scores above the mean and 35 per cent of the subjects who scored
below the mean for the Experimental Groip A.
In consideration of the position above and below the mean, the distribu¬
tion approached normal.
Control Group B.—The data on the intelligence test of the twenty-five
pxqjils in the Control Group B are shown in Table 1, page 19 which reveal that
the mean was 19.12, the standard deviation was I4..36 and a standard error of
the mean was 0.9U.
Figure 1, page 21 is a pictorial representation of data found in Table 1,
and shows a slight negative skewness with approximately i^O per cent of the
subjects who scored above the mean and I4.O per cent of the subjects who scored
below the mean for the Control Group B.
In consideration of the position above and below the mean, the distribu¬
tion approached normal.
Ccmparatlve Data and Significant Differences.—As indicated in Table 2,
page 22 the mean score for the pupils of the Experimental Group A was 18.88;
for the Control group B it was 19*12. The standard deviation for the Experi¬
mental group A was 3*67; for the Control Group B was li*36. The standard error
of the mean for the pupils of the Experimental Group A was l.l6j for the Con¬





Fig* l*<-i»Frequenc7 Polygon of tho Scores liade by
Fifty Sixth Grade Pt:^lls on the Otis Qulck*Scorizig Uental
Abilily Test-^ta Fora A«
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standard error of the difference between the means was O.I4.8.
TABLE 2
COMPARISON OF DATA OBTAINED BY MATCHED PAIRS OF SIXTH GRADE
PUPIIS ON THE OTIS QUICK-SCORING MENTAL ABILITY
TEST-BETA-FOIM A - ELEMENTARY
GROUPS mean S.D, S,E, Mj^ — S.E. md »t»
Experimental
Grotqp A 18,88 5.67 1.16
Control




The ’’t” v§lue for the two groups was 0,75* This "t" was not significant
as it was less than 2,696 at the one per cent level of confidence. Therefore,
there is no statistically significant difference in the general intelligence
of pupils in the Experimental Group A and that of the pupils in the Control
Ch*oup B. The groups were classified as equal in general intelligence statis¬
tically which was in favor of the Control group B,
Results on the California Progressive Achievement Test, Table ii, page
presents a comparison of the frequency distribution of scores obtained by the
two groups of sixth grade pupils. This test was used for the purpose of equa¬
ting subjects with respect to their previous arithmetic achievement.
Experimental Group A,—The data on the previous achievement in the arith¬
metic test of the twenty-five pupils in the Experimental Group A are shown
in Table U, page This table reveals that the mean was 36.52, the standard
deviation was 9,15 and a st^dard error of the mean was 1,87.
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TABLE 3
A TEST OF SIGNIFICANCE FOR DIFFERENCE BETWEEN THE MEANS OF MATCHED PAIRS
ON THE OTIS QUICK-SCORING MENTAL ABILITY TEST-ELEMENTARI FORM A-







( 1 - 2 ) D D^
1 17 18 -1 1
2 23 23 0 0
3 11 11 0 0
k 19 20 -1 1
5 18 19 -1 1
6 13 13 0 0
7 2h zh 0 0
8 13 13 0 0
9 17 18 -1 1
10 19 19 0 0
11 15 15 0 0
12 lU 2h 0 0
23 m Ih 0 0
2h 15 15 0 0
15 11 11 0 0
16 21 21 0 0
17 15 15 0 0
18 Zk Zh 0 0
19 27 27 0 0
20 25 26 -1 1
21 15 15 0 0
22 21 22 -1 1
23' 20 23 -3 9
2h 27 26 1 1
25 31 32 -1 1
M 2$ M^ 18.88 M 19.122 Sum D 9 Sum D^ 17
M^ - Mg S. D. S. E. md »t"
0.21; 0.23 0.U8 0,75
2k
Figure 2, page 26 is a pictorial representation of data found in Table
and shows approximately per cent of the subjects who scored above the
mean and UO per cent of the subjects who scored below the mean.
In consideration of the position above and below the mean, the distribu¬
tion approached normal.
Control Group. B.—»The data on the California Progressive Achievement
Test of the twenty-five pupils in the Group B are shown in Table U, page 25«
This table reveals that the mean was 36.88, the standard deviation was 9.51
and a standard error of the mean was 1.9U*
Figure 2 page 26 is a pictorial representation of data foimd in Table U
and shows approximately Ult. per cent of the subjects who scored above the mean
and 36 per cent of the subjects who scored below the mean.
In consideration of the position above and below the mean, the distribu¬
tion approached normal.
Comparative Data and Significant Difference .—As indicated in Table 5,
page 27, the mean score for the pupils of the Experimental Group A was 36.52,
for the Control Group B it was 36.88. The standard deviation for the Experi¬
mental Group A was 9»l5; for the Control Grotq) it was 9.51. The standard
error of the mean for the pupils of the Experimental Group A was 1.87j for
the Control Ch*oup B it was 1.9i4.. The difference between the means was O.36.
The standard error of the difference between the means was 0.20.
The value for the two groups was l.lU. This •’t'* was not significant
as it was less than 2.696 at the one per cent level of confidence. Therefore,
there is no statistically significant difference in previous arithmetic ac¬
hievement of pupils in the Experimental Group A and that of the pupils in the
Control Gro\3p B, The groups were classified as equal in previous arithmetic
2$
TABLE 4
FREQUENCY DISTRIBUTION OF RAW SCORES MADE BY FIFTY SIXTH-GRADE PUPILS
ON THE CALIFORNIA PROGRESSIVE ACHIEVEMENT TEST-FORM B
ARITHMETIC DIVISION
Scores Experimental Group A Control Group B
51 - 53 1 1
48 - 50 3 3
45 - 47 2 3
42-44 2 2
39 - 41 3 2
36 - 38 4 5
33 - 35 2 1
30 - 32 1 1
27-29 2 2
24-26 2 2
21 - 23 2 2
18-20 1 1
Total 25 25
Mean 36,52 Mean 36.88
S. D. 9.15 S. E. 9.51







COMPARISON OF DATA OBTAINED BT MATCHED PAIRS OP SIXTH.-GRADE PDPIIS ON
THE CALEFORNIA PROGRESSIVE ACHIE7MENT TEST - ARITHMETIC
DIVISION - FORM E - COOUDGE NEGRO PUBLIC
SCHOOL, COOLIDGE, GEORGIA
GROUP MEAN S,D. S*E. Mj_ - Mg S.E. md. wt"
Experimental
Group A 36.52 9.l5 1.87
0.36 0.20 l.llt
Control
Group B 36.88 9.51 1.9U
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TABLE 6
A TEST OF SIGNIFICANCE FOR DIFFERENCE BETWEEN THE MEANS OF MATCHED PAIRS
ON THE CALIFORNIA PROGRESSIVE ACHIEVEMENT TEST-ARITHMETIC DIVISION
FORM E - COOLIDGE NEGRO PUBLIC SCHOOL, COOLIDGE, GEORGIA
Subject
Arithmetic Scores Difference




1 24 24 0 0
2 49 50 -1 1
3 49 49 0 0
4 33 34 -1 1
5 37 38 -1 1
6 32 30 2 4
7 44 45 -1 1
8 27 29 2 4
9 37 38 -1 1
10 24 25 -1 1
11 a 42 -1 1
12 18 19 -1 1
13 27 29 -2 4
14 21 22 -1 1
15 48 49 -1 1
16 21 22 -1 1
17 36 37 -1 1
18 38 37 1 1
19 51 52 -1 1
20 41 41 0 0
21 35 37 -2 4
22 41 43 -2 4
23 42 40 2 4
24 45 46 -1 1
25 45 47 -2 4
N 25 M 36,52 M 36,88 Sum D 19 Sum D^ 43
1 2
S, D, S. E, md Mf*M - M
1 2
0,36 1.07 0,20 1,14
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TABLE 7
COMPARISON OF THE AGE LEVEL AND SCORES OBTAINED BY FIFTY SIXTH-GRADE PUPILS
ON THE PROGRESSIVE ACHIEVEliENT TEST-ARITHMETIC DIVISION-THE OTIS
QUICK-SCORING MENTAL ABILITY TEST - COOLIDGE NEGRO PUBLIC
SCHOOL, COOLIDGE, GEORGIA, SEPTEMBER, 1953
EXPERIMENTAL GROUP A CONTROL GROUP B
Subject Age Int. Score Arlth. Arlth. Int. Score Age Subject
1 no 17 24 24 18 112 1
2 n6 23 49 50 23 n9 2
3 n7 n 49 49 n n6 3
4 122 19 33 34 20 124 4
5 125 18 37 38 19 127 5
6 127 13 32 30 13 128 6
7 129 24 44 45 24 130 7
8 130 13 27 29 13 129 8
9 133 17 37 38 18 131 9
10 135 19 24 25 19 137 10
11 137 15 41 42 15 138 n
12 139 14 18 19 14 . 138 . 12
13 140 14 27 29 14 141 13
14 140 15 21 22 15 lU 14
15 1A4 n 48 49 n 144 15
16 144 21 21 22 21 143 16
17 U5 15 36 37 15 146 17
18 154 24 38 37 24 156 18
19 155 27 51 52 27 152 19
20 156 25 41 41 26 160 20
21 157 15 35 37 15 157 21
22 159 21 41 43 21 156 22
23 165 20 42 40 23 168 23
24 165 27 45 46 26 166 24
25 167 31 45 47 32 169 25
N 25 25
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achievement, statistically which was in favor of the Control Group B,
Table 7, page 29 reveals the procedure used to divide the subjects into
two groups j the Ejqjerimental Group A and the Control Group B, equated as
nearly as possible with respect to age, general intelligence and previous
arithmetic achievement. If the groups were not equated ly some means the
finding would be worthless.
The analysis of variance was used throughout this study. It was used to
detennine whether or not any difference existed between the two groups.
Results on the Metropolitan Achievement Test, Intermediate Battery, Arith¬
metic Division Table 8, page 33, presents a comparison of the frequency dis¬
tribution of scores obtained by the groups of sixth grade pupils. This test
was used as the initial test for the purpose of finding the change in scores
between initial and final test, if any.
Experimental Group A.—The data on the initial achievement test of the
twenty-five pupils in the Experimental Group A are shown in Table 8, page 33 •
This table reveals that the mean was Z$,2hs the standard deviation was 9.99
and the standard error of the mean was 2*0U,
Figure 3, page 3h is a pictorial representation of data found in Table
8, page 33. This table reveals that approximately 57 per cent of the sub¬
jects who scored above the mean and 2h per cent of the subjects who scored
below the mean. Figure 3 also shows a slight positive skewness.
In consideration of the position above and below the mean, the distribu¬
tion approached normal.
Control Group B.—The data on the initial achievement test of the twenty-
five pupils in the Control Group B are shown in Table 8, page 33. This table
reveals that the mean was_25.28, the standard deviation was 9.03 and a standard
31
error of the mean was 1.81;.
Figure 3^ page 3h, is a pictorial representation of data found in Table
8, page 33* This table reveals that approximately 6^ per cent of the sub¬
jects who scored above the mean and 16 per cent of the subjects who scored
below the mean. Figure 3 also shows a slight positive skewness.
In consideration of the position above and below, the distribution approach¬
ed normal.
Comparative Data and Significant Difference.—As indicated in Table 9,
page 35, the mean score for the pupils of the Experimental Group A was 25.2i|.,
the mean score for the pupils of the Control Group B was 25*28. The standard
deviation for the Experimental Group A was 9.99j for the Control Group B it
was 9.03. The standard error of the mean for the pupils of the Experimental
Group A was 2.0U; for the Control Group B it was 1.81;. The standard error
of the difference between the means was 0.53.
The "t” value for the two groups was 0.78. This "tw -jiras not significant
as it was less than 2.696 at the one per cent level of confidence. Therefore,
there is no statistically significant difference in the initial arithmetic
achievement of pupils in the Experimental Group A and that of the Control
Group B. The groups were classified as eqtial with respect to performance on
the initial Metropolitan Achievement Test.
This initial achievement test indicated what knowledge each pupil possessed
in arithmetic at the beginning of the course.
The instruction in this course consisted of the units of work as outlined
by the basic textbook. A class period of fifty minutes was used. The method
of instruction for both groups was similar. The Experimental Grotp A was
tested every week while the Control Grorp B was tested only every six weeks
32
at the completion of each unit. In each test constructed. Table page
the papers were given back to the pupils in both groups. In a study made by
Eetha Plowman and J, B, Stroud, it was found that the above procedure might
motivate pupils,^
Final Testing Period
Results on the Metropolitan Achievement Test, Final Test, Arithmetic Divi¬
sion, Table 11, page 38, present a comparison of the frequency distribution
of scores obtained by the two groups of sixth-grade pupils. This test was
used for the purpose of finding the difference between the initial and the
final test for the two groups. There is a different score for each member of
the two groups, and these scores are shown on Table 12, page h3» Since the
members of each group were paired the different scores are also paired.
Experimental Group A,—The data on the Metropolitan Achievement Test, Final
Test, Arithmetic Division of the twenty-five pupils in the Experimental Group
A are shown in Table 11, page 38 and reveal that the mean was 32.20, the stan¬
dard deviation was 13.20 and the standard error of the mean was 6,57.
Figure ii, page 39 is a pictorial representation of data found in Table 11
and shows approximately ijJi per cent of the subjects who scored above the mean
and 28 per cent of the subjects who scored below the mean for the Experimental
Group A.
In consideration of the position above and below the mean, the distribu¬
tion approached normal.
Control Group B.—The data on the Metropolitan Achievement Test, Final
Test, Arithmetic Division^f the twenty-five pupils in the Control Group B
1 ■
Letha Plowman and J, B, Stroud, 0£_, cit.
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TABLE 8
FREQUENCY DISTRIBUTION OF RAW SCORES MADE BY FIFTY SIXTH-GRADE PUPILS
ON THE METROPOLITAN ACHIEVEMENT TEST-INITIAL TEST- INTERMEDIATE
BATTERY - COMPLETE FORM R-ARITHMETIC DIVISION
SCORES EXPERIMENTAL GROUP A CONTROL GROUP B
48 - 50 0 0
45 - 47 1 0
42-44 1 3
39-41 2 2
36 - 38 2 0





18 - 20 5 2




Mean 25.24 Mean 25.28
S. D. 9.99 S. D. 9.03






Control Group B - - <
TABLE 9
COiPARISON OF DATA OBTAINED BT MATCHED PAIRS OP SIXTH-GRADE PUPILS ON
THE METROPOLITAN ACHIEVEMENT TEST-INTERMEDIATE BATTERY - FORM R
-ARITHMETIC DIVISION - COOLIDGE NEGRO PUBLIC SCHOOL,
COOLIDGE, GEORGIA
GROUPS MEAN S.D. S.E. M^ - S.E.md. "t*
in
Eiqierintental
Group A 25*24 9*99 2,04
0.04 0.53 0.78
Control
Group B 25.28 9.03 1.84
TABLE 10
36
A TEST OF SIGNIFICANCE FOR DIFFERENCE BETWEEN THE MEANS OF MATCHED PAIRS
ON THE METROPOLITAN ACHIEVEMENT TEST - INTERMEDIATE BATTER!- FORM
R- ARITHMETIC DIVISION - COOLIDGE NEGRO PUBLIC SCHOOL,









( 1 - 2 ) D
d"
1 11 14 -3 9
2 24 26 -2 4
3 16 12 4 16
4 19 21 -2 4
5 34 32 2 4
6 19 17 2 4
7 3S 42 -4 16
8 15 17 -2 4
9 29 25 4 16
10 27 30 -3 9
11 18 16 2 4
12 24 18 6 36
13 21 21 0 0
14 15 16 -1 1
15 11 10 1 1
16 19 19 0 0
17 42 43 -1 1
18 a 41 0 0
19 22 24 -2 4
20 27 30 -3 9
21 12 13 -1 1
22 18 15 3 9
23 37 39 -2 4
24 45 48 -3 9
25 40 43 -3 9
N 25 M 25.24 M 25.28 Sum D 8 Sum D^ 174
1 2
U - M S. D. S. E. md
1 2
- -
0.04 0.62 0.53 0.78
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are shown in Table 11, page 38 which reveal that the mean was 28.2li., standard
deviation was 18.27 and a standard error of the mean was 5«7U.
Figure 1|., page 39 is a pictorial representation of data found in Table 11
and shows approximately 60 per cent of the subjects who scored above the mean
and 12 per cent of the subjects who scored below the mean for the Control
Group B,
In consideration of the position above and below the mean, the distribu¬
tion approached normal.
Comparative Data and Significant Differences.—As indicated in Table 12,
page Ul, the mean score for the pupils of the Ejqjerimental Group A was 32.20;
for the Control Group B was 28.21;. The standard deviation for the Experimenr-
tal Group was 33«20j for the Control Group B was 18.27. The standard error
of the mean for the pupils of the Experimental Group A was 6.57; for the Con¬
trol Group B was 5.7U. The difference between the two means was 3*96. The
standard error of the difference between the means was 0*73. The ”t" value
for the two groups was ^.^2.
The difference between the initial and the final test for each member of
the group is presented in Table li;, page 43* The differences in gain and
losses for each pair of subject are also listed in Table 14. As indicated in
Table 14 the difference in mean gained was 4»52j the standard deviation of the
means gained was 3.62 and the standard error of the means gain was 0.74.
The "t” value for the two groups was 6.11. This "t” is significant as it
was more than 2.696 at the one per cent level of confidence. Therefore, there
is a statistically significant difference in the Experimental Group A, that




FREQUENCY DISTRIBUTION OF RAW SCORES MADE BY FIFTY SIXTH-C31ADE
PUPILS ON THE METROPOLITAN ACHIEVEMENT TEST - FINAL
TEST - INTERMEDIATE BATTERY - ARITH¬
METIC DIVISION
Scares E3q>erimental Group A Control Group B
54 - 56 1 0
51 - 53 1 1
48 - 50 0 1
45 - 47 2 0
42-44 1 3
39- 41 3 1
36 - 38 0 0
33 - 35 2 2









Mean 32.20 Mean 28.24
S.D. 13.20 S.D. 18.27









The differencee In gains and losses for each pair of subjects are listed
In Table 14> page 43. The difference betneen the Initial and the final test
for each member of the group is presented. The mean difference gained was
4.52j the standard error of the mean difference gained was 0,74.
The "t" of the difference in gain was 6,11. This "t" is significant as
it was more than 2,696 at the one per cent level of confidence. Therefore,
there is a statistically significant difference in gain for subjects in the
Ebqjerimental Group A, that had been tested frequently and subjects in the
Control Group B that had not been tested frequently.
lil
TABLE 12
COMPARISON OF DATA OBTAINED BY MATCHED PAIRS OF SIXTH-GRADE PUPILS
ON THE METROPOLITAN ACHIEVEMENT TEST - FINAL TEST - INTER¬
MEDIATE BATTERY - ARITHMETIC DIVISION
Group Mean S. D. S.E. “i- S.E.md "t"
Experimental
6.57Group A 32.20 13.20
3.96 0.73 5.52
Control
Group B 28.24 18.27 5.74
TABLE 13
ii2
A TEST OF SIGNIFICANCE FOR DIFFERENCE BETWEEN THE MEANS OF MATCHED PAIRS
ON THE METROPOLITAN ACHIEVEMENT TEST - FINAL - INTERMEDIATE
BATTER! - FORM S - ARITHMETIC DIVISION - COOLIDGE













1 27 16 11 121
2 28 30 ■ -2 4
3 21 18 3 9
4 24 22 2 4
5 40 34 6 36
6 29 19 10 100
7 45 hh 1 1
8 22 18 4 16
9 27 28 -1 1
10 39 32 7 49
11 29 20 9 81
12 27 21 6 36
13 35 30 5 25
14 26 19 7 49
15 24 18 6 36
16 29 20 9 81
17 42 43 -1 1
18 46 43 3 9
19 30 26 4 16
20 35 34 1 1
21 14 14 0 0
22 15 16 -1 1
23 41 40 1 1
24 51 50 1 1
25 56 52 4 16
N 25 Mj^ 32.20 U2 28.24 Sum D 95 SumD^ 695
M^ - M^ S.D. S.E^d. “t”




THE DIFFERENCE IN GAINS FOR MATCHED INDIVIDIJALS
EXPERIMENTAL GROUP A CONTROL GROUP B
D
Initial Final Gain Initial Final Gain
11 27 16 14 16 2 u 196
24 28 4 26 30 4 0 0
16 21 5 12 18 6 -1 1
19 24 5 21 22 1 4 16
34 40 6 32 34 2 4 16
19 29 10 17 19 2 8 64
33 45 7 42 44 2 5 25
15 22 7 17 18 1 6 36
29 27 -2 25 28 3 -1 1
27 39 12 30 32 2 10 100
18 29 11 16 20 4 7 49
24 27 3 18 21 3 0 0
21 35 U 21 30 9 5 25
15 26 11 16 19 3 8 64
11 24 13 10 18 8 5 25
19 29 10 19 20 1 9 81
42 42 0 43 43 0 0 0
41 46 5 a 43 2 3 9
22 30 8 24 26 2 6 36
27 35 8 30 34 4 4 16
12 34 2 13 14 1 1 1
13 15 3 13 16 1 2 4
37 41 4 39 40 1 3 9
45 51 6 48 50 2 4 16








Ml- Mg S.D. S*E*nid«
4.52 3.62 0.74 6.11
CHAPTER III
SUMIvIARY AND CONCLUSIONS
Rationale,—Today the importance of tests is recognized as much as it
ever was. There is, however, a difference of opinion as to what place the
test should hold in the development of the educational program and as to
its importance as a basis for the so-called ”PronK)tion,*’
In recent years, a different philosophy of testing has emerged. Those
who accept this philosophy believe that while life is competitive there is
one person with whom a child must consistently contend, and that is himself.
They recognize that certain stimuli come from competing with others, but
they believe, too, that a person is more or less limited in the amount of
true con^jetition he can offer and accept. To these persons, tests become
not ends in themselves but means to an end- means by which the curricultim
can be made more meaningful, teaching more effective, and counseling more
helpful. Tests become for the pupil not something to be dreaded, not an
invitation to sleepless nights and useless cramming, but aids in the fulfil¬
ment of his highest possibilities. It is this philosphy which is accepted
and upon which this study was made.
There is great need for research seeking quantitave evidence as to the
relative effectiveness of frequency of testing on achievement operating in
Teacher-Learaing Situation, This study attenpted to ascertain the difference
in arithmetic achievement, upon a selected group of sixth grade pupils, as
influenced by frequency testing.
Statement of Problem.—The problem cf this study was to detennine what
effect the frequency of testing in arithmetic would have upon a selected
group of sixth grade pupils.
Purposes of the Study,—The purposes of this study were to determine
hh
what effect the frequency of testing in arithmetic would have upon a selected
group of sixth-grade pupils of the Coolidge Negro Public School, more
specifically the purposes of this study were:
1. To review literature pertinent to this study, to discover and
identify the research findings on the following six points;
A. An historical view of the development of mathematics in oiir
schools.
B* Objectives of teaching of arithmetic in the elementary-
school.
C. The scope of arithmetic in the elementary school.
D. Problems in the teaching of arithmetic in the elementary
school.
E. The techniques in general use for evaluating the effective¬
ness of different methods of instruction,
F. Experimental studies that have contributed to more precise
and critical thinking about methods of teaching,
2. To study analytically some techniques used in instruction in order
•bo determine the effectiveness of each technique by "which students
learn,
3. To test by experimen-bation the following null hypothesisj there
is no difference in arithmetic achievement of sixth-grade pupils
who are frequently tested than those who are less frequently
tested at the Coolidge Negro Public School, Coolidge, Georgia,
Definition of Terms.—For the purpose of this study the terms achieve¬
ment, effect, frequent testing, arithmetic and arithmetic achievement are
defined as follows:
1, ”Achievement” refers to the level of accomplishment as measured by
the wprogressive Achievement Test and the Metropolitan Achievement
Test,”
2, "Effect” refers -bo that which is acquired or obtained during the
educational process,
3, "Frequent Testing" refers to testing often or at regular intervals,
U, "Arithmetic" refers -bo in this study is defined as follows:
•’Arithmetic is broadly defined to include all mathematical abilities
appropriate to and needed by pupils in the elementary school.”5.”Arithmetic Achievement” refers to the scores made by the subjects
on the Progressive Achievement Test Elementary Battery, Arithmetic
Fundamentals and Reasoning Division; The Metropolitan Achievement
Test, Arithmetic Division.
Svimmary of Related Literature.—It may be concluded from the related
literature that:
1* Arithmetic has a significant place in the.school's curriculum.^
2. Elementary school pupils are not achieving all specific instructional
objectives of the teaching of arithmetic, as based upon grade place¬
ment of arithmetic skills and concepts.^
3. As a means of inqjroving the arithmetic abilities of pupils, the
foUonring may be considered: (1) Periodic testing of pupils over
the fundamental mathematical operations. (2) Individual assign¬
ments and remedial teaching based upon deficiencies revealed by
the results of these periodic tests. (3) Re-testing of pupils
to determine whether or not such deficiencies have been repaird.^
1+. Tests easily stand as among the most effective instruments at the
teacher's command. The knowledge of the use of test as a teach¬
ing instrument affords good teaching and good educational research.^
Techniques for measuring newer values in education are illustrated
by teste- —and controlled observation techniques.5
6. Experimental studies have contributed to more precise and critical
thinking about methods of teaching.®
7. Tests may be used to motivate pupils by tabulating class results
and stimulation through pupil’s attention to his own individual
record card and graphical representation.7
^ lynwood Wren, op. cit., pp. I6I-I63
^Luella Cole, op. cit., p. 325*
J. lyda and G. F. Franzen, op. cit., pp. 292-29^,
^Luther Plowman and J, B. Stroud, op. cit., pp. 16-20.
^J. Wayne Wrightstone, op. cit., p. ^2k»
%. S. Mom’oe, op, cit., pp, 36-37.
"^A. K. Krause, op., cit., pp. 15-17.
8. Additional learning values might acc\ire from the practice of
allowing pupils to examine, even for a short while, their correct
paper.1
Procedure.—The following procedure was used in carrying out this study.
Two sections of sixth-grade girls and boys vrere selected at the beginning
of the first semester, September, 19^3• Both sections were classes in
arithmetic. The two sections conprised seventy-five pupils, forty-three
girls and thirty-three boys. The age range was eleven to fifteen years.
It was decided to administer the Progressive Achievement Test, Elementary
Battery to find the reading level of the pupils before the intelligence and
arithmetic tests were given. Only those pupils who read on and above the
fourth grade level were used as subjects. The subjects were paired into
equal groups of twenty-five each on the basis of the scores made on the
Progressive Achievement Test,^ reading and arithmetic sectionj The Otis
Quick-Scoring Mental Ability Test, Beta Form A,^ and chronological age.
The pupil factor was controlled by securing equivalent groups by
matching pupils on the basis of intelligence test scores and previous
achievement in arithmetic. The teacher factor was controlled by using the
same instructional procedure with equal skill and zeal. The state adopted
test. Study Arithmetic, was used as a study guide,^
The instruction in this course consisted of the units of work as out¬
lined by the basic textbook, A class period of fifty minutes was used.
The method of instruction for both groups was similar. Teacher made tests
Ernest W, Tiegs, op, clt.-, pp, li4l-li;2
2
E, W, Tiegs and W, W, Clark, op. cit.,
3
A, S, Otis, op. cit.
, Studabaker and Ruch, o£, cit.
he
were prepared and administered.
The groups were compared in arithmetic achievement on the basis of the
statistical interpretation of the raw scores obtained from the initial and
final tests. The scores were treated to find the mean, standard deviation,
standard error of the mean, mean difference, standard error of the difference
of the mean, and the critical ratio.
Summary of Findings .—In the two sections of the sixth grade class 65
percent of the pupils who performed on the Progressive Achievement Test,
Form A reading division read on and above fourth grade level, and 35 per
cent of the pupils who performed on the test read below the fourth grade
level.
The mean score on the Otis Qiiick-Scoring Mental Ability Test, Beta Form
A, for the pupils in the Ejqjerimental Group A was 18.88, the standard de¬
viation was 5»67, and the standard error of the mean was 1.16. The mean
score for the Control Group B was 19.12, the standard deviation was U.56,
and the standard error of the mean vras 0.9U» The difference between means
was 0.2U, the standard error of the difference between means was O.liS, and
the critical ratio was 0.75*
The mean score on the California Progressive Achievement test. Form A,
Arithmetic Division for the pupils in the Experimental Group A was 36.52,
the standard deviation was 9*15, and the standard error of the mean was
1.87. The mean score for the Control Group B was 36.83, the standard de¬
viation was 9»51, and the standard error of the mean was 0.9U» The difference
between means was 0.36, the standard error of the difference between means
was 0.20, and the critical ratio was l.li;.
The mean score on the Initial Metropolitan Achievement Test Form R.,
Arithmetic Division for the pupils in the Experimental Group A was 25«2l;,
the standard deviation was 9,99, and the standard error of the mean was 2.0l;».
The mean score for the Control Group B was 2^,28, the standard deviation was
9,03, and the standard error of the mean was 1.8U« The difference between
means was 0,0h, the standard error of the difference between means was
0,^3f and the critical ratio was 0.78,
The mean score on the Final Metropolitan Achievement Test, Form S«
Arithmetic Division for the pupils in the Esqjerimental Group A was 32.20,
the standard deviation was 13.20, and the standard error of the mean was
6,57. The mean score for the Control Group B was 28.2ii, the standard de¬
viation was 18.27» and the standard error of the mean was 5.7U. The
difference between means was 3.96, the standard error of the difference be¬
tween means was 0.73j and the critical ratio was $,7h.
The difference between the means gained was k,^2, the standard devia¬
tion of the means gain was 3.62, the standard error of the difference be¬
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The results of the final arithmetic achievement test indicated a highly
significant difference in achievement existed between the two groups. This
difference is due to the procedure used in the instruction of the course,
in terms of frequency of testing. The chances being ninety nine times out
of every himdred instances there would be a probability of incorrectness.
Conclusions .—An analysis of the findings resulting from this study
seemed to indicate the folloTfing conclusions:
1, The results from this study indicate that no significant difference
existed in general intelligence, previous arithmetical achieve¬
ment between the two groups at the beginning of the study,
2, After eighteen weeks of stu(^ each group showed an appreciable
gain in arithmetic reasoning and fTindamental operation,
3, Experimental Group A made a greater per cent of gain than did the
Control Group B,
It, One effect of frequency of testing in arithmetic fundamental and
reasoning for this grade of pupils is increase achievement,
Irr^lications .—The implications for educational theory and practice
which grew out of this stu(^ are:
1, Experimental studies contribute to more precise and critical
thinking about methods of teaching,
2, Frequent testing may become one of the most effective technique
for the inprovement of instruction.
3, Good tests afford the pupil evidences of success or failure,
U, Tests may be used to mitivate pupils and to appraise the teacher
of the success of her efforts,
5. There is good reason to believe that pupils learn as much in
talking an objective test as they learn in any other type of
activity of the school day.
6* Additional learning values might accrue from the practice of
allowing pupils to examine, even for a short while, their cor¬
rected papers.
Recommendations.—It is felt that the results of this study would
warrant the following recommendations:
A. 1. The use of teacher made tests in the Cooledge Negro Public
School as a device to improve the leam-process.
2. Flexible adaptation of teacher made tests in the Coolidge
Public School to the objectives of each vinit of instruction.
3» Frequent administration of teacher made tests.
U. Standardized tests be chosen and used in terms of the
philosophy and objectives of the school.
. Board of Education seriously consider initiating a progj^aia
of testing further research.
B. 6. Further research should be made on other techniques used
in the teaching of Arithmetic.
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I shall ejqject you. to. be ready to turn these problems in with all
your work by Date 19
Day of Week
'
. Signature of Teacher
Note: Problems were assigned on the basis of the revealed weakness.




Direction: Write the proper number (Numerical) besides each
written or Roman number.
Fifteen • Fifty dollars and two cents
Thirty • Nineteen dollars and nineteen cents
Forty-five • Two hundred dollars and two cents
Eighty-nine • Fifty-two cents
One hundred two • One dollar and three cents
Three hundred thirty • XXVI
One thousand forty « XIX
Ten thousand two • LIV.
One million • XCII
MCl'lXL
Figijre Exercise in sign and symbols
SIGNS AND SIMBOIS
Name Date _Gb:ade
Directions Perform the operation indicated.
3 1 - •I
•
Means
10 - 2 S Ft. means
9 - 3 a oz. means
8 •T 2 a 1 means
9 / 2 a % means
9 X 2 a Sec. means
18 •*9 3 « Min. means
18 •T 5 a ( ) means
/ means
KLgiore Problems in Arithmetic
Name „Grade Date
Direction: AJork the problems below. Turn in all of the work
that you do on the problem.
b.
1. How long is it from 2:00 P.M, to 3:30 P.M.?
2. How long will it take an auto to travel 80 miles, if it goes at the
rate of 20 miles an hour?
3. lAr. Jones pays ;ip35.0O a month rent. How much does he pay in half
a year?
i).. If 2 quarts of berries cost •^0»3^y VJhat will 5 gallons cost?
5. What will one pencil cost, if you can get 13 pencils for :^0,39?
6. I bought a suit and a pair of shoes for $13.00. If the shoes cost
sJ’3.l3> what did I pay for the suit?
7. How many 8-cent tops can you buy with one dollar, and how much money
will you have left?
8. IiJhat number multiplied by 6, divided by 3t tail equal 6?
9« A man sold peaches, one basket contained 32 peachesj another
I|.6 peaches; another i4lt peaches; and another 33 peaches. VJhat was
the average number of peaches in each basket?
10, If oranges cost 3 cents each, how much will ij dozen cost?
OTIS QUICK-SCORING MENTAL ABILITY TESTS
By Arthur S. Otis, Ph.D.
Formerly Development Specialist with Advisory Board, General Staff, United States War Department
BETA TEST: FORM A
IQ For Grades 4-9 Score
Beta
A
Read this page. Do what it tells you to do.
Do not open this booklet, or turn it over, until you are told to do so.
Fill these blanks, giving your name, age, birthday, etc. Write plainly.
Name Age last birthday years
First name, initial, and last name
Birthday Teacher Date 19
Month , Day
Grade School City
This is a test to see how well you can think. It contains questions of different kinds. Here
is a sample question already answered correctly. Notice how the question is answered:
Sample: Which one of the five things below is soft?
1 glass 2 stone 3 cotton 4 iron 5 ice
1 2 3 4 5
:00^00
The right answer, of course, is cotton; so the word cotton is underlined.
And the word cotton is No. 3; so a heavy cross has been put in the 3d
circle. This is the way you are to answer the questions.
Try this sample question yourself. Do not write the answer; just
draw a line iinder it and then put a heavy cross in the right circle.
Sample: A robin is a kind of— An
1 plant 2 bird 3 worm 4 fish 5 flower CACaCACACA
The answer is bird; so you should have drawn a line under the word
bird and put a heavy cross in the 2d circle. Try this one:
Sample: Which one of the five numbers below is larger than 55? JL
1 63 2 48 3 29 4 67 5 16... UUCjCJL)
The answer, of course, is 57; so you should have drawn a line under 57
and put a heavy cross in the 4th circle.
The test contains 80 questions. You are not expected to be able to answer all of them, but
do the best you can. You will be allowed half an hour after the examiner tells you to begin.
Try to get as many right as possible. Be careful not to go so fast that you make mistakes.
Do not spend too much time on any one question. No questions about tfie test will be
answered by the examiner after the test begins. Lay your pencil down.
Do not turn this booklet until you are told to begin.
Published by World Book Comoany, Yonkers-on-Hudson, New York, and Chicago, Ulinois
Copyright 1937 byWorld Book Company. Copyright in Great Britain. All rights reserved, printed in u.s.a. beta:a-4J
!5^“ This test is copyrighted. The reproduction of any part of it by mimeograph, hectograph, or in any other
way, whether the reproductions are sold or are furnished free for use, is a violation of the copyright law.
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Examination begins here. Page 1
1. Which one of the five things below does not belong with the others ?
1 potato 2 turnip 3 carrot 4 stone 5 onion..;
■2. Which one of the five answers below tells best what a sword is ?
1 to cut 2 a weapon 3 an officer 4 a tool 5 to fight
3. Which one of the five words below means the opposite of north ?
1 east 2 star 3 south 4 pole 5 equator
4. The peeling is to a banana and the husk is to an ear of corn the same as a shell is to what?
1 an apple 2 an egg 3 juice 4 a peach 5 a hen6.A child who knows he is guilty of doing wrong should feel—
1 bad 2 sick 3 better 4 afraid 5 ashamed
6. Which one of the five things below is the largest ?
1 kneq, 2 toe 3 leg 4 ankle 5 foot
7. Which one of the five words means the opposite of strong?
1 man 2 weak 3 small 4 short 5 thin
8. Three of the four designs at the right are alike.
Which one is not like the other three ? j 2 /////
9. Which one of the five things below is most like these three: a chair, a bed, and a stove?
1 a chimney 2 a stick 3 a window 4 a table 5 a floor
10. A knee is to a leg as an elbow is to what ?
1 an arm 2 a shoulder 3 a bone 4 a wrist 5 a hand
11. Which word means the opposite of joy ?
1 sickness 2 bad 3 happiness 4 sorrow 5 cry
12. If I find a kind of plant that was never seen before, I have made—
1 an invention 2 an adoption 3 a creation 4 a novelty 5 a discovery..
13. A sculptor is to a statue as an author is to a —
1 book 2 man 3 name 4 bookcase 5 pen
14. At 3 cents each, how many pencils can be bought for 27 cents?
1 27 2 81 3 3 4 9 5 3016.Three of the four designs at the right are alike. jlR CID I
Which one is not like the other three? luJlA 2lj[/ SuL/ dZ.'
16. Which is themost important reason thatwords in the dictionary are arranged alphabetically ?
1 It is the simplest arrangement. 2 It puts the shortest words first.
3 It enables us to find any word quickly. 4 It is a custom. 5 The printing is easier.
17. Which one of the five things below ismost like these three: a saw, a hammer, and a file ?
1 a bottle 2 a pen 3 a screw driver 4 a fork 5 a carpenter
18. If the following words were arranged in order, which word would be in the middle ?
1 luncheon 2 dress 3 undress 4 supper 5 breakfast
19. The saying, “ Don’t count your chickens before they are hatched,” means—
1 Don’t hurry. 2 Don’t be too sure of the future. 3 Haste makes waste.
4 Don’t gamble. 5 Don’t raise chickens
20. Three of the four designs at the right are alike.
Which one is not like the other three ? 1 ■
21. A boy who often tells big stories about what he can do is said to —
1 lie 2 fake 3 cheat 4 joke 5 brag
22. Which tells best just what a colt is?
1 an animal with hoofs 2 an awkward little beast 3 an animal that runs fast
4 a young horse 5 a little animal that eats hay
3O
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23. Which of the five things below is most like these three: a horse,
a pigeon, and a cricket ?
1 a stall 2 a saddle 3 a feather 4 a goat 5 a wing
24. Railroad tracks are to a locomotive aswhat is to an automobile ?
1 tires 2 steam 3 speed 4 the road 5 gasoline
25. Which word means the opposite of pretty ?
1 good 2 ugly 3 bad 4 crooked 5 nice...
26. Which one of thewords belowwould come first in the dictionary ?
1 tramp 2 saint 3 razor 4 quart 5 grass....
27. An event which is sure to happen is said to be—
1 probable 2 possible 3 doubtful 4 certain 5 delayed
28. One number is wrong in the following series. What should
that number be ? 7172737 4 757678
17 26 38 44 56
29. Which of these series contains a wrong number?
1 3-6-9-12-16 2 2-6-8-11-14 3 l-4r-7-10-12
4 2-^6-8-10 5 1-3-6-7-9
30. Which one of the five things below is most like these three:
a ship, a bicycle, and a truck? '
1 a sail 2 a wheel 3 a train 4 the ocean 5 a tire
31. Which statement tells best just what a hallway is?
1 a small room 2 a place to hang your hat and coat
3 it is long and narrow 4 where to say good-by
5 a passage leading from one room to another
32. Steam is to water as water is to—
1 hot 2 ice 3 an engine 4 a solid 5 gas..
33. Which one of these words would come last in the dictionary?
1 health 2 juggle 3 normal 4 never 5 grateful
34. If George is taller than Frank and Frank is taller than James,
then George is (?) James. 1 taller than
2 shorter than 3 just as tall as 4 (cannot say which)
36. A man who betrays his country is called a—
1 thief 2 traitor 3 enemy 4 coward 5 slacker
36. Coimt each 7 below that has a 5 next after it.
753097358774217573247093755725775471
How many such 7’s did you count ?
1 11 2 2 3 3 4 4 5 12
37. The daughter of my mother’s brother is my—
1 sister 2 niece 3 cousin 4 aunt 5 granddaughter
38. Peace is to war as (?) is to confusion.
1 explosion 2 order 3 armistice 4 riot 5 police
39. If Paul is older than Herbert and Paul is younger than Robert,
then Robert is (?) Herbert. 1 older than
2 younger than 3 just as old as 4 (cannot say which)
40. If the following words were arranged in order, with what letter
would the middle word begin ?
Week Year Hour Second Day Month Minute
IW 2S 3H 4D 5M ;



























If the words below were rearranged to make a good sentence, the third word of the sentence would begin with
what letter? men high the a wall built stone -- . (
I'm 2 b 3h 4w 5 s
Three of the four designs at the right are alike. Which one is not like
the other three ? j
There is a saying, “ Any port in a storm.” This means—
1 Ships should not venture out to sea in storms. 2 Stormy weather causes large waves in harbors.
3 In emergencies any aid is acceptable. 4 Ships usually sink in storms
Which one of the five things below is most like these three: cannon ball, wire, and penny ?
1 dollar bill 2 bone 3 string 4 pencil 5 key
Three of the four designs at the right are alike. Which one is not like
the other three ? 1
There is a sa5dng, “ Don’t look a gift horse in themouth.” This means —
1 It is not safe to look into the mouth of a horse. ,2 Youcaimot judge the age of a gift horse by his teeth.
3 Don’t accept a horse as a gift. 4 Although you question the value of a gift, accept it graciously,
A boy is to a man as ( ?) is to a sheep.
1 wool 2 a lamb 3 a goat 4 a shepherd 5 a dog
If the following words were arranged to make a good sentence, with what letter would the last word of the
sentence begin ? usually are of made tables wood 1 w .2d 3 a 4 t 5ni....
An agreement reached in which both sides yield somewhat in their demands is called—
la promise 2 a compromise 3 an understanding 4 a deadlock 5 an armistice.
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What is the letter that follows the letter that comes next after M in the alphabet?
IL 2M 3N 40 5 P..
One number is wrong in the following series: 1 2 4 8 24 32 64 What should that number be ?
1 6 2 12 3 3 4 16 5 48.......
If I have a large box with two small boxes in it and five very small boxes in each small box, how many boxes
are there in all? 1 eight 2 seven 3 ten 4 twelve 5 thirteen
There is a saying, “ ounce of practice is worth a pound of preaching.” This means—
1 Don’t preach. 2 Deeds count more than words. 3 Preaching takes practice. 4 Don’t practice.
If a photograph that is 2 inches wide and 3 inches long is enlarged to be 10 inches wide, how many inches
long will it be ? 1 11 2 12 3 16 4 20 5 30
One number is wrong in this series: 1 2 4 5 7 8 10 11 12 14 What should that number be ?
1 9 2 6 3 3 4 13 5 16...
When the time by a clock was 8 minutes past 10, the hands were interchanged. The clock then said about —
1 10 min. past 8 2 8 min. past 10 3 8 min. of 2 4 8 min. of 10 5 8 min. past 2
A car owner uses a mixture in his radiator containing 1 quart of alcohol to every 2 quarts of water. How
many quarts of alcohol are needed for 15 quarts of the mixture? 1 7|- 2 ^ 3 14 4 30 5 6
What letter in the following series appears a third time nearest the beginning?
AECBADDE CFBCDAEEBD 1A 2B 3C 4D
In a ‘foreign language
pira numa bega means very deep snow; pira seco means white snow; numa copa means very well.
What v/ord means deep ? 1 pira 2 numa 3 bega 4 copa 5 seco
Which of the five words below does not belong with the others?
1 brave 2 clever 3 honest 4 generous 5 loyal
A boy is now three times as old as his sister. In 4 years he will be only twice as old. How many years old
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41. A quantity which grows larger is said to—
1 prosper 2 increase 3 fatten 4 rise 5 burst 4i
42. A bicycle is to a motorcycle as a wagon is to what?
1 an engine 2 an automobile 3 a horse 4 slower
5 an airplane 42
43. Which of the five things below is most like these three: a tent,
a flag, and a sail?
1 a shoe 2 a ship 3 a staff 4 a towel 5 a rope. . 43
44. .What is the most important reason that we use clocks?
1 To wake us up in the morning. 2 To help us catch trains.
3 To regulate our daily lives. 4 They are ornamental.
5 So that children will get to school on time 44
46. If the following words were rearranged tomake a good sentence,
with what letter would the third word of the sentence begin?
houses stone built ' of men wood and
1 h 2 s 3 b 4 m 5 w. 46
46. Which of these expressions is the most definite?
1 soon 2 early 3 later 4 morning 5 ten a.m. 46
47. A vase is to flowers as (?) is to milk.
1 a cow 2 a pitcher 3 white 4 drink 5 cream 47
48. A lamp is to a light as (?) is to a breeze,
1 a fan 2 bright 3 a sailboat 4 a window 5 blow 48
49. If the followingwords were arranged in order, whichword would
be in the middle ? ' * -
1 good 2 excellent 3 wretched 4 fair 5 poor 49
60. If Henry is taller than Tom and Henry is shorter than George,
then George is (?) Tom. 1 taller than 2 shorter than
3 just as tall as 4 (cannot say which) 60
61. A king is to a kingdom as a president is to what? 1 queen
2 vice-president 3 senate 4 republic 5 democrat 6i
62. John is the fifth child from each end of a row. How many
pupils are there in a row?
1 ten 2 eleven 3 seven 4 nine 5 five..... 62
63. Which tells best what an automobile is? 1 a thing with tires
2 something to travel in 3 an engine motmted on wheels
4 a horseless carriage 5 a vehicle propelled by an engine 63
64. Brick is to a wall as (?) is to a table.
1 a chair 2 red 3 eat 4 a kitchen 5 wood 64
66. A wire is to electricity aE(?) is to gas.
1 a fiame 2 a spark 3 hot 4 a pipe 5 a stove 56
66. An object or institution that is designed to last only a short
time is said to be — 1 temporary 2 changeable
3 unsound 4 worthless 5 unstable 66
67. Which word means the opposite of humility?
1 joy 2 pride 3 dry 4 fuimy 5 recklessness 57
68. A word that means suitable, fit, or proper is—
1 grotesque 2 odd 3 inadequate 4 superfluous
5 appropriate 68
(Go on to Page 4 under Page 2.)
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Test 1. Reading
DirEQIONS. in each paragraph a blank line means that a word has been
left out. Read each paragraph. Then think of the word that should be in
each blank. Write the word in the parentheses at the side of the page. You
should get the answer from the paragraph itself.
Sample. Dick, Tom, and Fred are brothers. The namesC
of Dick’s brothers are (a) and (^) (
J "
1. In winter we wear coats. Our
warm
2-3. Billie has a brown dog. His _(2
(1) keep us
has a white




4. History is the story of what has happened. To
learn about the past of the United States, we read its
(4)
6-9. When you read a line of print, your eyes move^-
across the page in jumps. If you are a good cs) .C
your (6) make three or four jumps to a line. If you(.
are a m reader, your eyes may make as many as(
eight or ten (s) to a O) ^
10-14. The two Wright brothers read every book
and article they could find on the theory of flying. They
studied the movements of hawks and other great birds^
as these birds soared high up in the (»<» . After months
of study and hard work they built a (n)' which they(_
thought would gz) . It was made of wood and cloth
and weighed, with one brother in it, only 750 pounds.'^
At Kittyhawk, North Carolina, in 1903, they gave the
new plane a trial, with one brother as pilot. It rose
from the (13) and flew through the air for several(.
seconds. This was the first time that a motor-driven,












16-18. The most interesting of all the Atlantic fish¬
ing ports is Gloucester. For three hundred years
fishermen have sailed out of ds) to the fishing grounds( ) is
which extend from Cape Hatteras to Greenland. The
life of a (10) is not an easy one, for many men sail out' ^ '
from this port never to (m . Each year the people(j ) ,7
of the village hold a memorial service for these heroes by
spreading flowers over the ds) of the harbor ( ^ ) is
19-20. During cold weather, a house is continually
losing heat. Heat escapes through the walls, cracks
around windows, and opened doors. To keep the house^ jg
comfortable, the furnaces and stoves must supply
enough d9) to take the place of that which is _(20)_... ( ) 20
[ 2 ] (Go right on to the nextpage.)
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21-26. Ever since man has lived on the earth, he
has had some form of wealth. He always has had things
which are useful and valuable to him. Not everything
which is useful is wealth. We could not live without^
air, but (21) is not wealth. It is not (22) because
there is an unlimited supply of it. You can get all youC
want of it without cost. If you own a spring, you
can get all the water you want without (23) . In thlsC
case (24) is not wealth. But if you get water in your^house through pipes, you have to (25) for it. In this'"
case water is wealth ' (.
26-29. Science is finding out that the water we drink
affects our lives far more than we know. Now we are
told that the (26) we drink has a great deal to do with(.
the number of cavities in our teeth. It has been found
that the presence of a chemical called fluorine in drink¬
ing water will slow down or stop tooth decay. The
amount of (27) needed in the water to prevent tooth^
(28) is SO small we can hardly imagine it, one part^
fluorine to one million parts water. Too much fluorine ‘











30-32. Generally speaking, the best watchdogs are
the (30) with upright ears. They seem to be always^
alert and they (3i) the slightest sound. The term^
“watchdog” seems to be a poor name, for a good watch- •'
dog is really a “listen-dog.” Almost always, it (32)
before it sees (.
33-36. the common song of the black-capped chick¬
adee is a call of two sweet, clear, whistled notes, the^
second note being lower than the (33) . If you can ‘
whistle high enough, you can (34) this call. Often (.
you can get the birds to (35) your call. The chicka¬
dee also has several other calls. One of these calls'-
sounds like “chickadee,” and is the one from which








37-40. Early man kept a record of his counting by
making cuts on a tally stick or by making a pile of
pebbles. The stick served best when he wanted a
permanent record while the (3?) could be used over( ) 37
and over again. From the loose pile of pebbles in time
man developed the counting frame. At first this was
just a series of grooves in a flat surface, in which he
lined up the (38) . Later it became a series of upright( ) as
sticks on which beads or stones with holes in them could
be placed. Finally the ends of the (39) were joined^ ^
together to make the counting (40) as we know it
today ( ) 40
[ 3 ] (^Go right on io the next page.)
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DlRECrtONS. Read each paragraph. Then read the questions below it.
Write the answer to each question in the parentheses after it. You may
read the paragraph again if you wish to. Each question can be answered
by one word or, at most, a few words. You should get the answer to each
question from the paragraph itself.
The fur of the mink is popular both because of its quality and its rarity.
Raising minks for their furs is called mink ranching. The pelts from
ranch minks are now considered better than those from wild minks. Be¬
cause minks fight with each other, they are kept in separate small pens.
These have wire floors and tops and are raised off the ground. The minks
are fed mostly raw meat or fish. The young minks, called kits, are bom
in spring, sometimes as many as ten in a litter. In the early winter, they
are killed and their skins or pelts are prepared for use in fur coats and other
articles.
41. Why are several minks not kept in the same pen?. ( )
42. What is another name for the skin of a fur-bearing
animal ? ( )
43. What two foods are the minks most commonly fed ?. ( )
44. Of what is the floor of the mink’s pen made? ( )
46. When are the minks killed for their furs? ( )
46. What is another name for the baby minks? ( )
47. Write in the answer space the letter which appears in front of the best
title for this paragraph —
a. iFild Minks b. Making Mink Coats
c. Raising Minks for Fur d. Feeding the Minks { )
Bell, inventor of the telephone, was bora in Scotland. He went to
Canada when he was twenty-three years old, and two years later he came
to the United States, where he became a professor at Boston University.
The telephone was born in Boston on June 2, 1875, in a little electrical
shop on Court Street. This was three years after Bell came to the United
States. In 1876, when Bell was twenty-nine years old he exhibited his
telephone at the Philadelphia Exposition. Later that year and early
the following year, he and a helper went about the country giving lectures
and showing how the telephone worked. People were very much inter¬
ested, but considered the telephone as a toy rather than an3d;hing useful.
Not until May, 1877, was anyone willing to pay for a telephone.
48. In what country was Bell born? ( )
49. How oldwas Bellwhen he came to theUnited States ? ( )
60. In what city did Bell do his most famous work ?.... ( )
61. In what year was Bell at the Philadelphia Exposi¬
tion ? ( ;
62. What did the telephone seem like to most people?.( )
63. Write in the answer space the letter which appears in front of the best
title for this paragraph —
a. Early Telephones b. Bell, Inventor of the Telephone
c. The Usefulness of the Telephone
d. The Philadelphia Es^position ( )
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Few professional photographers and fewer amateurs are skilled in the
art of photographic negative etching. This is the art of scraping selected
areas of the film lightly, thus reducing the thickness and opacity of the
negative at these points. When a photograph is made from the etched
negative more light will pass through the thinned areas, thus maldng the
corresponding areas in the photographic print darker. Failure in this
diflBcult art, more often than not, is due to the use of the wrong kind
of etching knife. A sharp blade which holds its sharpness is needed.
A thin, fiexible blade is not as satisfactory as a thicker, more rigid one.
A first-class etching knife costs several dollars, but a poor one will cost
more in the long run because of the spoiled negatives.
54. Is photographic etching an easily mastered art?... ( ) 64
66. What kind of tool is used ? ( ) ss
66. Which of the following words is used to describe this
tool— dull, round, sharp, pointed ? ( ) 68
67. Does the etching process lighten or darken the final
picture? ( ) sr
68. What makes a cheap etching tool more expensive in
the long run? ( ) ss
69. Write in the answer space the letter which appears in front of the best
title for this paragraph— a. Jlotff to Make a Picture
b. Photographic Etching, a Difficult Art
c. How to Thin a Negative d. Etching Knives ( ) 69
One day a man, hiking in the fields, happened upon a butterfly strug¬
gling to free itself from its cocoon. He watched for a time, feeling sorry
for the weak and helpless creature, struggling so hard. Finally he took
his sharp knife from his pocket and quickly cut open the cocoon, allowing
the butterfly to escape. To his amazement the poor little creature flut¬
tered its weak wings for a time but soon entirely gave up trying to fly.
The struggle to escai)e from the cocoon was nature’s way of preparing
the butterfly for the much more difficult tasks that lay ahead. Because
it was denied this experience, the butterfly was imable to fly.
60. What word tells you that seeing the butterfly was
accidental?. ( ! ) eo
61. What word tells you that the hiker was surprised at
the result of his kindness? ( ) ei
62. The butterfly’s struggle for escape is: harmful,
hopeless, useless, necessary .( ) 62
63. Write in the answer space the letter in front of the sentence which
best tells what lesson this story teaches—
a. One should not give up without a struggle.
b. It is healthy to be out-of-doors, c. Greatness knows itself.
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Test 2. Vocabulary
Directions. In the parentheses after each question write the number of the
word that makes the sentence most nearly true.
Sample. Bfcr means the same as— ibad 2 pretty 3 large 4 tiny ( )
1. A friend is one we — 1 strike 2 throw 3 love 4 fear .. . ( ) i
2. A noise is a— 1 smell 2 sound 3 joke 4 song ( )2
3. To be sa/e is to be— 1 dangerous * 2 sad 3 sick 4 secure ( ) a
4. I finish means I— 1 hurry 2 search 3 forget 4 complete ( ) 46.A mile is a— 1 race 2 law 3 measure 4 drawing ( )5
6. Human refers to— 1 houses 2 promises 3 monkeys 4 man ( ) e
7. To discover means to— 1 know 2 find 3 close 4 consider ( ) 7
8. Almost means— 1 sometimes 2 never 3 always 4 nearly ( ) a
9. Fear is the same as— 1 accident 2 noise 3 terror 4 dark ( ) 9
10. Huge best describes an— 1 apple 2 ant S elephant 4 elf ( ) 10
11. Same means— 1 diflFerent 2 even 3 like 4 small ( ) 11
12. Feeling means— 1 crying 2 striking 3 pushing 4 touching ( ) 12
13. Pardon means— 1 freedom 2 forgiveness 3 privilege 4 guilt ( ) 13
14. Hardly means— 1 barely 2 surely 3 slowly 4 softly ...( )u16.To remember is to— 1 write 2 recite 3 resist 4 recall .. ( ) 15
16. She replies means she— 1 complains 2 demands 3 fills 4 answers ( ) le
17. A mistake is — 1 an error 2 a crime 3 a haze 4 a disaster ( ) 17
18. Terror is the same as — 1 liberty 2 fright 3 hatred 4 sympathy ( ) is
19. To shield means to— 1 arm 2 shift 3 conflict 4 protect ( ) 19
20. Sorrow means — 1 anxiety 2 refinement 3 pleasure 4 grief ( ) 20
21. To omoie means to— 1 wander 2 vanish 3 astonish 4 collect ( ) 21
22. To form means to— 1 practice 2 leave 3 express 4 shape ( ) 22
23. A companion is— 1 an agreement 2 a treaty 3 a comrade 4 a gift ( ) 23
24. To transfer means to— 1 ride 2 pierce 3 occur 4 shift.. ( ) 24
25. Innocent means— 1 afraid 2 strange 3 guiltless 4 criminal ( ) 25
26. Attempt ra&ans— 1 go 2 reach '3 try 4 accomplish ( ) 26
27. Ii/e means— lend 2 strength 3 hope 4 existence .... ( ) 27
28. Reckless means— 1 heartless 2 careless 3 fearful 4 useless ( ) 28
[ 6 ] (Go right on to the next page^
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29. Information means— 1 correction 2 hatred 3 hospital 4 knowledge ( )
30. To manage means to— 1 teach 2 spoil 3 follow 4 direct ( )
31. To be is to be— 1 ill 2 evident 3 uncomplaining 4 rude ( )
32. To arouse means to— 1 ascend 2 annoy 3 awaken 4 arrive ( )
33. A conference is a— 1 federation 2 discussion 3 conflict 4 speech ( )
34. To change is to— 1 happen 2 risk 3 alter 4 bite •( )36.Ownership means— 1 offer 2 possession 3 right 4 partnership ( )
36. He grants means he— 1 withdraws 2 offends 3 grasps 4 gives ( )
37. To proceed means to— 1 prove 2 follow 3 advance 4 lead ( )
38. To accustom is to— 1 harmonize 2 familiarize 3 collect 4 affront ( )
39. To oppose means to— 1 crush 2 suppose 3 resist 4 rest ( )
40. Seldom means— 1 frequently 2 now 3 surely 4 rarely ( )
41. To survey means to— 1 sway 2 overspread 3 drive 4 inspect ( )
42. To be serious is to be— 1 earnest 2 smart 3 lazy 4 intelligent ( )
43. To relieve means to — 1 ease 2 abandon 3 remedy 4 depart ( )
44. A mountain is part of— la city 2 the earth 3 the sea 4 a hill ( )46.Vnconc^n means -— 1 justice 2 evidence 3 interest 4 indifference ( )
46. To oblige is to— 1 manage 2 erase 3 favor 4 oppose.. ( )
47. Influence means— 1 disease 2 grippe 3 authority 4 wealth ( )
48. Unworthy means— 1 uneasy 2 unfair 3 useless 4 undeserving ( )
49. Inhabit means— 1 invade 2 instill 3 dwell 4 discover.. ( , )
60. Solitary means— 1 alone 2 reliable 3 sullen 4 numerous ( )
61. To provoke is to— 1 ridicule 2 call 3 encourage 4 irritate ( )
62. Intention means— 1 purpose 2 indifference 3 consideration
4 discovery. ( )
53. To long for means to— 1 extend 2 crave 3 look 4 envy ( )
64. Data mean ^— 1 fruits 2 cases 3 occasions 4 facts ( )































No. right Stand, score Age equvD.
UetropoUtu! iDtet. Coini)l.: S
Test 3. Arithmetic Fundamentals
DireqIONS. Work each example and write the answer in the box near it.
If you have to copy your answer, be sure to copy it correctly. Reduce all



























6. Add 12 49 9.2 9
.8 2
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36. 6|X8X2|





40. Add .2 41
8 5.0 0 6
2 3 5.0 5 4
.7 4 5
2 6.0 1 2
9.3 2 7
41. $78 - #3.11 =
42. 100 X .066 =
43. .24 X 52.4 =




46. About how many
pupils liked physi¬
cal training best?
[ lO 1 (Go right on to the next page.)
MetiopoUtan: Inter. CompL: R
46. 6) .4 2
47. .0 0 4 ) .0 3 6 8
48. 1.2 6 ) 8 8.2
49. 1 ton = lb.
60. 2 yr. 9 mo. = yr-
51. 3 sq. yd. = sq. ft.
above map from




64. 60% of 24 =
66. 5% of 300 =
66. 371% of 24
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Test 4. Arithmetic Problems
Directions. Work each problem and write the answer in the box after
the problem. Do your work in the margin at the right of the page.
1. There were 7 visitors at school on Monday,
5 on Tuesday, 3 on Wednesday, and 9
on Thursday. How many visitors came
during the week ?
2. In our room there are 14 erasers on the
front board and 9 erasers on the side board.
How many are there in the room?3.There were 19 books on the teacher’s desk.
She asked me to put 13 in the closet. How
many were left on her desk ?4.Martin’s mother gave him 75j^ for lunches
for his brother, his sister, and himself.
She told him to divide the money equally.
How much could each child spend for
lunch ?
o. Monday morning our teacher received
3 packages of paper. She said that in
each package there were 480 sheets. How
many sheets of paper did she receive?6.At the beginning of the term I had $4.05
in the school bank. I now have $6.15.
How much did I put in this term ?.7.Arthur paid a debt of $7.82 with a 10-
dollar bill. How much change should
he receive?
7
8. There are 224 pupils going to the museum.
Each bus holds 32 pupils. How many
busses will be needed?
9. The principal said that f of the fourth-
grade children were absent today because it
rained. If there are 32 children in the
fourth grade, how many were absent ?... .10.If ice-cream cones are 10 for 1^, what
must we pay for 100 cones ?
iG<9 right on To the next page.y[ 12 ]
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11. Each of the 78 fifth-grade pupils will go
to the school picnic. It toII cost STff for
each pupil. How much is that in all?
11
12. Mrs. Doyle bought two chickens for dinner.
One chicken weighed 3^ pounds and the
other 2^ pounds. HoW many pounds of
chicken did she buy in all ?
13. My mother bought a gallon can of maple
syrup, which she put into pint jars. How
many pint jars did she use?
I
14. Mr. Jones drove his car 525 miles and
bought 35 gallons of gasoline. How many





1416.Emil’s father got 20 baskets of berries.
He said he would give a fourth of them
to his brother and a fourth to a neighbor
and keep the rest. How many baskets
was he going to keep ?
16. Alfred wants a tennis racket that costs
^5.85, a tennis net that costs |6.75, and
4 balls that cost 45{i each. What did the
whole tennis outfit cost?17.There are 19 boys in our club. We made a
radio that cost ?23.18. Ifwe share the cost
equally, how much should each boy pay?..
1718.Rose had a piece of ribbon 3g yards long.
She had 1^ yards left after making bows.
^ How many yards did she use for the bows?19.Mr. Lane bought a new flagpole for his
front yard. It is 28§ feet long. If he
puts it 4^ feet into the ground, how many
feet of the pole will be above ground?20.Ned bought 5 dozen roses for $1.68. At
that price what did one rose cost him?....21.Mr. Nelson bought a table for $12.75.
He paid $1.50 to have it carted to his shop.
He spent $1.69 to repaint it. He sold it
for $20.00. How much did he gain on it?..
2122.Nancy had the following marks in her
mid-term tests: 92, 68, 84, 74, and 100.
What was her average mark?
I 13 1
I
(Go right on to the next page.)
MetioDoUtan; Inter. CompL: K
23. If a map is drawn to a scale of 100 miles
to 5 inch, what distance will be represented
by a line 1§ inches long?
24. My father is paid twice a month. If each
check is $75, how much does he get a year?26.Sol earns 40ji an hour. Yesterday he
worked from 8:30 to 11:00 and from
2:30 to 3 :30. How much did he earn?..
26. Our class bought a box of 2 dozen candy
bars for 95j^ and sold the bars for 50 each.
How much did we make on a box?
27. How much material should Louise buy
for 6 towels, each of which is to be 5 yard
long?
28. Susan has 3^ yards of ribbon that she
wants to cut into ^yard lengths. How
many lengths can she cut?
29. Ruth needs 200 ice-cream cones for the
church fair. If a quart of ice cream fills
10 cones, how many gallons of ice cream
should she order?
30. Bertha has a 6-yard piece of lace. She
gave if yards to her sister for a dress
and used ^ of a yard on her own dress.
How much did she have left?
31. The speedometer showed 2014.9 miles when
we started on our trip and 2030.8 when we
finished. How many miles did we travel ?
32. On different days last week, Rosa’s sister
worked 6^ hours, 8 hours, and 6f hours.
If she was paid 480 an hour, how much
did she receive for her work last week?....
33. Our motorboat ran a distance of 19.8 miles
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TEST 5. ENGLISH: PART I - LANGUAGE USAGE
Directions. In each sentence one word is left out for each blank line.
Think of the one word that should be written on the blank line to make the
' sentence correct and sensible. Write the word in the parentheses after the
sentence. Read the whole sentence before you write the word. (Sometimes
the first letter of the word you are to use is given.) Read the sentence again
' after you have written the word, to be sure that it is correct and sensible.
Samples. John says he d- like to lose a game (d )
► Mary hasn’t more paper left for her lessons.( )
1. “Please / me go,” said the little boy (/ )
2. Tom cannot feed /l se^, although he is five years old.. )
3. “Allen C home from school early today,” said his
> mother, “because he wasn’t feeling well.” (c )
4. Last week my fifth-grade boys d very well on their
test {d )
6. I was in the tower of a skyscraper yesterday. I S the
people in the street. They looked very small. (5 )
6. Bill was alone. There weren’t other boys in the room. ( )
7. The flower smells SUf {sw )
‘
8. Mother said to Blanche, “I bK you a verynice present.”(6r )
9. When we have bur picture taken, you will S in the
i chair and I shall stand behind you (5 )
10. Do you know how many letters w in the box today ?. . (u> )
I 11. I saw you with Tom again yesterday. I always see h
and you together Ql )
12. Ben couldn’t go with us because he wasn’t feeling .... ( )
13. Ned is on the raft. See him jump the raft into the
water ( )
14. Hiram was here for a week, but he has back to the
farm ( )
' 16. We learn new things in school every day. Today Miss
Brown us long division ( )
^ 16. Robert likes ice cream, but he d care for candy {d )
17. Mother, I go to the movies when I have finished my
work? ( )
18. There scarcely any food left when they arrived. .. .{w )
19. Bess and Ann would take better care of th selves if they
* looked in a mirror once in a while {th )















































Mother came into the kitchen as Edith broke a dish. “How
many dishes have you bK so far?” she asked {pr
If Dan had looked for the skate, he w found \t. .{w
Tom bought the banana a peddler (
W- do you think will win the prize? {W
“Does your mother ever drive down town?”
“Yes, she has dr down town every day during the past
week.” {pr
W- you going to the party with Alice? (IV
If Dick hadn’t thr the ball away, we would still have
been playing (thr
He was very pleased when his boss gave him a r in pay (r
The entire audience lU interested in the speech (w
I think problems are easier than these (th
Ted, Jim, and Tony were walking along a lonely road at
night. “ boys aren’t afraid,” said Ted bravely, “are
we?”....; (
Fred wants us to go. It was h who invited us last
week (h
Mary had to divide the oranges equally the six girls. (
Betty said, “Claire can’t run as fast as I can, even though
she is taller than .” (
As the game is over, I I shall go home (
Every boy and every girl tP listening to the radio. . . .(w
Those skates are Edward’s. Th are mine. , (Th
Mother objects to m playing ball, but Father does not. (m
I don’t think so small a child sh crossed the busy
street alone (sh
“I have already ch Agnes for my partner,” said Mary, (ch
I recognized John as soon as he came i- the room (;'
The committee of three boys h made its report, and
we will vote on it (h
With IP were you walking yesterday evening? (iP
Neither Joe nor Tom w—— going to stay after school . . .(iP
I was so tired that 11 down on the bed and fell asleep.. (/
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Part II - Punctuation and Capitalization
Directions. In each of the following sentences put in the capital letters
and the commas, periods, and other punctuation marks that have been left
out. Do not change any punctuation that is already in any sentence.
The punctuation has been put in correctly in the sample given below.
Sample. Where was the ball?/ft was on the chair.
my books were on that table
The children stayed at Fred’s until the party was over
their mothers called to take them home.
Bob answered We ought to go together.
Ann did not ' go to the picnic with her friends she re¬
mained at home to finish her sewing.
Jane hurt herself her finger ^was badly cut.
*
The car stops here the bus stops at the next comer.
Must i go to Lincoln high school in the fall
Do you think that we shall arrive on time the train is
ten minutes late now.
I wasnt planning to return until Labor day.
Does Carl want the candy or the fmit he prefers candy
but likes fruit too.
While it is still sunny lets go for a swim.
Central park is about a mile from Mauds school.
Prof White in his hurry left his notes at home.
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TEST 6. Literature
Directions. After each question there are four answers, of which only one
is correct. In the parentheses after each question put the number of the
correct answer.
Sample. Sleeping Beauty was awakened by a —
1 king 2 fairy 3 bear 4 prince ( )
1. Little Boy Blue was told to— 1 blow his horn 2 mind his brother
3 chase the cows 4 waken the birds ( )i
2. In the nursery rhyme, “The cow jumped over the —”
1 pail 2 fence 3 moon 4 stool ( )2
3. The number of dwarfs caring for Snow White was—
1 four 2 five 3 seven 4 three ( ja
4. The glass slipper fitted—
1 the Proud Sister 2 Sleeping Beauty 3 Cinderella 4 Pollyanna ( ) 46.“Sail on! sail on! sail on! and on!” refers to—
1 Hercules 2 Coltunbus 3 Jason 4 the Flying Dutchman ( )a
6. “America the Beautiful” chiefly expresses—
1 love of living 2 love of country 3 love of justice
‘
4 appreciation of fruitfulness ( ) e
7. “A house without books is like a room without windows” means—
1 books give the light of knowledge 2 books should be kept clean
3 everybody reads books 4 everybody needs fresh air ( )?
8. A poem usually contains—
i 12 lines 2 birds 3 queer words 4 feelii^ or emotion ,.( )8
9. In “Rain in Summer” Longfellow shows how people—
1 hate the rain 2 are annoyed by rain 3 go inside when it rains
4 welcome the rain ( )9
10. When Rip Van Winkle returned from his long sleep, the people—
1 were delighted to see him 2 did not recognize him
3 slighted him 4 drove him away ( ) lo
11. “The Village Blacksmith” is a poem about a —
1 contented man 2 small man 3 cruel man 4 lazy man ( ) 11
12. The Ten Commandments were given to—
1 Daniel 2 Samuel 3 Elijah 4 Moses ( ) 12
13. The story of Joseph and his brothers tells how Joseph —
1 sold his brothers as slaves 2 became the ruler of Egypt
3 put Pharaoh to death 4 bought grain from his father ( ) 13
14. The boy who worked in the circus was — -
1 Toby Tyler 2 Robin Hood 3 Sambo 4 Kit ( ) 14
16. Buck, an Alaskan husky, was a —
1 horse 2 lumberjack 3 dog 4 polar bear ( ) is
16. Alice’s adventures were caused by a —
1 dog 2 cat 3 rabbit 4 rat ( ) is
[ 18 ] (Go right on to the next page.)
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17. The Good Samaritan was— 1 one who helped another 2 an outlaw
3 Little John 4 the defender of the bridge ( ) a
18. Friday was a faithful servant of—
1 Tarzan 2 Huckleberry Finn 3 Robinson Crusoe 4 Robin Hood ( ) is
* 19. John Greenleaf Whittier was—
1 a poet 2 a President 3 an actor 4 a general ( ) lo
20. Captain Miles Standish was a friend of— 1 Columbus
* 2 the Quakers 3 the Pilgrims 4 Sir Walter Raleigh ( )2o
21. The story of “William Tell” is a story of—
^ 1 Germany 2 France 3 Spain 4 Switzerland ( )2i
22. In “Daffodils” the poet writes of— 1 a single flower
2 a vase of flowers 3 a field of flowers 4 an artificial flower ( ) 22
► 23. When Joan of Arc was captured by the English, she was—
1 hanged 2 electrocuted 3 shot 4 burned to death ( )23
24. The change that took place in Scrooge resulted from—
* 1 fright 2 a dream 3 his nephew’s pleadings 4 remorse ( )2426.Robin Hood became an outlaw after killing a—
j 1 soldier 2 hunter 3 deer 4 king ( )25
26. Tiny Tim was a— 1 baby 2 cripple 3 fairy 4 dog ( ) 25
27. Mrs. Wiggs was— 1 cheerful 2 pessimistic 3 wealthy 4 sad ( ) 2728.' Neptune was the god of the—
1 moon 2 sun 3 stars 4 sea ( )23
^ 29. “I think that I shall never see a poem lovely as—”
1 the lea 2 a tree 3 a bee 4 the sea ( )29
30. “The King of theGolden River” teaches men —
0 1 farming 2 mining 3 charily 4 pover^— ( )3o
31. Jason went in search of the —
1 Golden Apple 2 Golden Fleece 3 gold 4 Golden River ( )3i
* 32. Orpheus was—
1 a builder 2 a soldier 3 a musician 4 an outlaw ( )32
^ 33. Fables were written by—
1 Aesop 2 Longfellow 3 David 4 Aladdin ( ) 33
34. Joel C. Harris wrote about the— 1 North 2 East 3 South 4 West ( )34
» 36. The theme of “Young Lochinvar” is—
1 patriotism 2 romance 3 religion 4 humor ( ) 35
36. In “The Ransom of Red Chief” the boy enjoyed his—
* 1 home 2 fine clothes 3 school 4 kidnaping ( )38
37. “In Flanders Fields” tells of the— 1 Civil War 2 Revolutionary
^ Wax 3 World War I 4 French and Indian War ( )37
38. The Norse god of light and fire was —
1 Thor 2 Ceres 3 Sif 4 Balder ( )38
* 39. To keep Proserpine with him, Pluto gave her a—
1 golden apple 2 pony 3 necklace 4 pomegranate ( )3g
40. Katrinka’s parents were—
^ 1 murdered 2 imprisoned 3 shot 4 exiled ( )«>
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11. Moti-Guj was—
1 a horse 2 a dog 3 an Indian 4 an elephant ( ) 41
12. Penrod was embarrassed in church by a —
1 friend 2 beetle 3 dog 4 handkerchief ( ) 42
Directions. In the parentheses after each quotation below put the number
of the title with which it is associated.
1. Old Ironsides 3. Nathan Hale 6. The Landing of the Pilgrims
2. The Twenty-third Psalm 4. Paul Revere's Ride 7. The Man Without a Country
6. The Arrow and the Song
43. “The Lord is my shepherd. I shall not want. ” ( )43
44. “On the eighteenth ofApril in Seventy-five ” ( )44
46. “It fell to earth, I knew not where.” ( ) 48
46. “I regret that I have but one life to give for my country.” ( ) 46
Directions. Each description or incident in the second column tells some¬
thing about a character or a story in the first column. In the parentheses
after each item in the second column put the number of the character or the
story from the first column that it tells about.
1. Hiawatha
2. How They Brought the Good News
from Ghent to Aix
3. Hans Brinker
4. Little Cosette
6. An Incident of the French Camp
6. Sindbad the Sailor
7. Bruce and the Spider
8. Anne of Green Gables
47. He taught his people pic¬
ture writing ( ) 47
48. How a great race was won( ) 48
49. A girl dyed her red hair
green ( ) 49
60. A dying soldier brought
news of victory ( )«)
61. A beautiful doll made the
poor girl very happy ( ) si
Directions. Each character in the second column is from a story or a poem
in the first column. In the parentheses after each character in the second
' column put the number of the story or the poem in which it appears. ‘
1. Early Cave Men 52. Kit ( ) S2
2. I’m Just Beginning to Fight
3. The Five Little Peppers 63. SabreTooth ( ) ss
4. The Dutch Twins
6. The Bluebird 64. John Paul Jones C ) 54
6. The Call of the Wild
7. Jason and the Golden Fleece 66. Medea ( ) ss
STOP/
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Test 7. Social Studies: History and Civics
Directions. After each question there are four answers^ only one of which
is right. In the parentheses after each question put the number of the right
answer.
Sample. America was discovered by—1Cortes 2 Balboa 3 Columbus 4 Cabot ( )
1. After the Civil War the Negroes in the South were—
1 sent to the cities 2 kept from working on farms
3 forced to work in factories 4 free ( ) i
2. The Wright brothers built the first successful—
1 airplane 2 balloon ' 3 steel ship 4 dirigible ( ) 2
3. The most important institution in the early years of the New England
settlements was the—
1 jail 2 church 3 library 4 distillery ( js
4. You should decide on the candidate you vote for because—
1 of his political party 2 he gives jobs to your friends 3 his parly
has a goodplatform 4 his past record shows that hewill be a good official ( ) 4
6. Community health depends most directly on— la pure water supply
2 a high tax rate 3 good railroad transportation 4 good schools... ( ) s
6. The most important Southern general in the Civil War was*—
1 Beauregard 2 Early 3 Lee 4 Meade ( )e
7. An important result of the discovery of gold in California was the—
1 increase of slavery 2 war with Mexico 3 Panama Canal
4 increased population of California ( ) 7
8. In a city, criminals are first dealt with by the—
1 Police 2 Legal Department 3 Probation Office 4 Courts.... ( )&
9- The first commercially successful steamboat was developed by—
1 Watt 2 Fulton 3 Cooper 4 Franklin ( )»
10. The purchase of Louisiana was important because—
1 it didn’t cost much 2 we bought it from France
3 it gave the United States complete control of the Mississippi Valley
4 it contained many Indians who wanted to trade furs for goods ( ) 10
11. Themost important agricultural product of the South after 1800 was—
1 tobacco 2 sugar 3 rice 4 cotton ( ) u
;12. Texas revolted against— 1 France 2 England 3 Spain 4 Mexico ( ) u
13. Western Europe became interested in exploration because—
1 the feudal system disappeared 2 many schools were opened
3 of a desire for new trade routes 4 the Church favored it ( ) 13
14. An incinerator is a— 1 contagious disease 2 method of quarantining
3 truck for collecting garbage 4 machine for burning garbage ( ) i4
16. The first of these countries to explore the New'World was—
1 Spain 2 England 3 France 4 Portugal ( )m
16. The “Forty-Niners” were— 1 settlers in Texas
2 men who fought for Oregon 3 a regiment in the Revolutionary War
4 seekers for gold in California ( ) le
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17. It was hard for the colonists to move west of the Appalachians be¬
cause— 1 theywere afraid of the Indians 2 there were no horses available
3 there were few places where they could cross the mountains
4 they were too poor to travel ( ) 17
18. A famous warrior king of Israel was— 1 Alexander 2 David •
3 Romulus 4 Leonidas ( ) is
19. Marco Polo traveled from—1Venice 2 London 3 Paris 4 Egypt ( ) is *
20. The Puritans and the Quakers had difficulty about—
1 food 2 religion 3 land 4 Indians ( ) 20 ^
21. The chief cause of the poor condition of the South right after the
Civil War was—
1 the destruction of its navy 2 the loss of lives and property in the war
3 thatmany people went North 4 that the states were not in the Union ( ) 21
22. The handling of postal money orders is controlled by the—
1 Treasury Department 2 Department of the Interior '
3 Department of Commerce 4 Post Office Department ( )22
23. The last important battle of the Revolution was at— 1
1 Saratoga 2 Yorktown 3 Monmouth' 4 Trenton. ( )23
24. The southeastern part of our country was explored Ijy—
1 Coronado 2 De Soto 3 Balboa 4 Columbus ( )24 <
25. As a result of the War of 1812— 1 we gained much territory
2 Napoleon was defeated 3 we abandoned Texas temporarily
4 European countries learned to respect the United States ( ) 25 '
26. Sound public opinion is the result chiefly of— 1 propaganda
2 good laws 3 freedom of speech and press 4 low taxes ( ) 2627.The Constitution pro'vides that the Vice President of the United States
shall be the— 1 Secretary of the Interior
2 President of the Senate 3 Chief Justice of the Supreme Court
4 Speaker of the House ( ) 27
28. The Norsemen came originally from—
1 Italy 2 Russia 3 France 4 Scandinavia ( ) 28
29. Immigrants are persons who— 1 refuse to become naturalized
2 lead migratory lives 3 move into a country 4 are deported ( ) 29
30. Before Texas became part of the United States—
1 only Americans lived there 2 there were no Americans in it
3 manyAmericans had settled there 4 Americans had bought all the land ( ) 30
31. A famous early American locomotive was built by—
1 Stephenson 2 Cooper 3 Fulton 4 Franklin ( ) 31
82. As a result ofCabot’s explorations— 1 Norsemen settled inNewfoundland
2 England claimed North America 3 England occupied Greenland
4 the Line of Demarcation was determined ( ) 32
33. In southwestern United States can be found remains of colonization
by men from— 1 France 2 England 3 Spain 4 Portugal ( ) 33
34. Vasco da Gama set out to—
1 discover America 2 reach India 3 explore Africa 4 find gold ( )34
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36. A colonist who was executed as a spy early in the Revolutionary War
was — 1 Arnold 2 Andre 3 Hale 4 Mary Dyer ( )35
36. An alien is a— 1 native citizen 2 resident who is not a citizen
3 naturalized citizen 4 Socialist ( )36
37. A dishonest storekeeper who gives short weight should be reported to
the— 1 Law Department 2 Bureau of Licenses
3 Bureau of Standards and Measures 4 Health Department ( ) 37
38. The colonists opposed the Stamp Tax because they—1did not want to pay taxes 2 had never paid any taxes before
3 wanted to be taxed only by their own representatives
4 didn’t use stamps ( ) as
39. An “amendment” is— la mistake in a constitution
2.a Supreme Court decision 3 any alteration meant to improve
4 any addition ( )39
40. Jackson was different from all previous Presidents in that he was—
1 a soldier 2 a lawyer 3 a Southerner 4 self-educated ( ) 4o
41. The first cable across the Atlantic joined Newfoundland and—
1 France 2 Ireland 3 Norway 4 Spain ( )4i
42. The growth of New York City during the second quarter of the nine¬
teenth century was influenced most by the— 1 Louisiana Purchase
2 War of 1812 3 Erie Canal 4 Baltimore and Ohio Railroad ( ) 42
43. The Egyptians kept in bondage for many years the—
1 Hebrews 2 Greeks 3 Babylonians 4 Phoenicians ( )43
44. In the main, police powers are exercised by the— 1 states and local
communities 2 Federal government 3 Army 4 criminologists ( )4446.Edison is noted for the invention of the—
1 phonograph 2 automobile 3 telegraph 4 radio ( )4s
46. Having citizens vote on a law first passed by the legislature is called
the— 1 recall 2 initiative 3 referendum 4 direct primary..( )46
47. Washington was inaugurated as the first President in—
1 1776 2 1789 3 1796 4 1799 ( )«
48. The development of the South since the CivilWar has been due chiefly
to the— 1 growth of manufacturing 2 freedom of the slaves
3 education of the Negroes 4 migration ofmany Negroes to the North ( )48
49. In the World War of 1914 to 1918 Italy and Japan—
1 remained neutral 2 fought against Germany 3 joined Germany
4 fought each other ( ) 49
60. The Five Intolerable Acts were Parliament’s response to—
1 “Leisler’s Rebellion” 2 the Stamp Act riots
3 the Boston Tea Party 4 Pontiac’s War ( ) so
STOPt
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Test 8. Social Studies: Geography
Directions. After each question there are four answers, of which only one
is correct. In the parentheses after each question put the number of the
correct answer.
Sample. Which state has the largest population?
1 Pennsylvania 2 Ohio 3 New York 4 Illinois ( )
1. Rich, level, or gently rolling land with plenty of rain will have
many—
1 miners 2 trappers 3 farmers 4 factory workers ( )i
2. In desert travel serious dangers arise from—
1 sandstorms 2 monsoons 3 thunderstorms 4 wild camels... ( )2
3. In tropical forests the houses often have roofs made of—
1 tin 2 leaves 3 slate 4 shingles ( ) 3
4. Wool comes from —
1 a plant 2 an animal 3 a tree 4 the ocean ( )4
5. The ocean is kept from flooding the Netherlands by means of—
1 canals 2 locks 3 dikes 4 irrigation ( )«
6. Which one of the following occupations is connected with the produc¬
tion of bread ?
1 miller 2 waitress 8 butcher 4 ranchman ( )0
7. The chief food of the Lapps is—
1 wild berries 2 reindeer meat 3 apples 4 cereals ( )?
8. In China the most valuable of these four crops is—
1 ginger 2 poppy 3 tea 4 litchi nuts ( )8
9. In the tropical forests of the Amazon are found—
1 bears 2 beavers 3 deer 4 monkeys ( ) 9
10. The leading industry in the western part of Texas is—
1 cotton growing 2 cattle raising 3 mining 4 manufacturing..( ) 10
11. Which one of the following occupations is needed for our protection?
1 merchant 2 farmer 3 teacher 4 fireman ( ) u
12. On most wall maps the edge toward the ceiling is—
1 south 2 east 3 north 4 west ( ) 12
13. An important seaport is—
1 San Francisco 2 Buffalo 3 Pittsburgh 4 Toledo ( ) 13
14. In the United States spring comes earliest in the—
1 soulhi 2 north 3 northeast 4 northwest ( ) u
16. “Dry farming” means— 1 farming in deserts 2 irrigation
3 truck gardening 4 raising crops that can withstand dry seasons....( ) lu
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Directions. Refer to the following mop to answer questions 16-23.
16. Whifh one of the following letters shows where there is a seaport
indicated on the map?
F I D B ( )i6
17. Which letter shows where there is a bay?
L E C A ( )i7
18. Which letter shows where there is a cape?
F H L G ( )i3
19. Which letter shows where there is a lake?
C G E J ] ( ),9
20. Which letter shows the western end of a railroad ?
D B I F.. ( )2o
21. In which direction is city H from city I ?
1 northeast 2 southeast 3 southwest 4 northwest ( )2i
22. In which general direction does the river flow on which city F is lo¬
cated?
1 northeast 2 southeast 3 southwest 4 northwest ( )22
23. This is a map of—
1 California 2 Alaska 3 Florida 4 Labrador ( )23
Directions. In the parentheses after each question put the number of the '
correct answer.24.Switzerland has no—
1 lakes 2 railroads 3 forests 4 seacoast ( )»
26. The export ofmeat from Australia is made possible by—
1 refrigerator ships 2 refrigerator cars 3 the British navy
4 more laborers ( ) sa
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26. The most profitable industry in the Rocky Mountain states is —
1 mining 2 manufacturing 3 dude ranching 4 fur trading....( ) 26
27. The most important tobacco-producing state is—
1 Kentucky 2 Ohio 3 West Virginia 4 Connecticut ■.( ) 27
28. Mountainous regions usually have, as a natural resource for power,—
1 coal 2 fast streams 3 petroleum 4 peat ( ) 28
29. The people produce for themselves almost everything they eat or
wear in— 1 New England 2 Italy 3 Central Africa 4 England ( )29
30. The Pacific Northwest has excellent forests because of the large
amount of— 1 sunshine 2 rainfall 3 flat land 4 delta soil... ( ) 30
31. An important product of many German farms is—
1 com 2 mutton 3 rice 4 potatoes ( ) 31
32. An important export from both Spain and Portugal is—
1 tobacco 2 lumber 3 wine 4 cheese ( )32
33. The principal racial element in Mexico is—
1 Negro 2 British West Indian 3 white 4 American Indian .. ( ) 33
34. The chief export from Chile is—
1 wool 2 meat 3 nitrate 4 coal ( ) 3436.Fishing and merchant shipping are important occupations of the—
1 Poles 2 Bulgarians 3 Belgians 4 Swedes ( ) 38
36. Massachusetts secures cheap power for manufacturing from its re¬
sources of— 1 coal 2 natural gas 3 water power 4 oil. . ..( ) 36
37. In what general direction does the Columbia River flow as it enters
the Pacific ? 1 east 2 west 3 north 4 south ( ) 37
38. The making of cigars and cigarettes is most important in —
1 China 2 Turkey 3 Belgium 4 Germany .( ) 33
39. The state ofWashington is noted for its—
1 pears 2 oranges 3 apples 4 peaches ( )39
40. New Jersey has many truck garden farms chiefly because of—
1 the long growing season 2 abundant water supply 3 large canneries
4 great city markets near by ( ) 40
41. Most of the people who live in Asia belong to the—
1 white race 2 red race 3 brown race 4 yellow race ( ) 41
42. France profits most from the exports of products from her—
1 dairy farms 2 truck gardens 3 flower gardens 4 vineyards . ( ) 42
43. The western Lake Superior region has immense deposits of—
1 asphalt 2 iron 3 petrolemn 4 silver ( )43
44. One of our principal Imports from British India is—
1 raw cotton 2 jute 3 petroleum 4 gold ( )44
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1 wheat 2 lumber 3 sugar 4 machinery.... •' ( )<5
46. One of the chief products of the Norwegian fisheries sent to the
United States is canned — 1 salmon 2 sardines
3 tuna fish 4 oysters ( ) 46
47. A Mediterranean seaport of France is—
1 Paris 2 Bordeaux 3 Le Havre 4 Marseille ( ) 47
48. Most of the rivers in Mexico are— 1 short and not navigable
2 short and navigable 3 long and not navigable 4 long and navigable. ( ) 48
49. The most productive oil fields of the U.S.S.R. are near— 1 Moscow
2 the White Sea 3 the Baltic Sea 4 the Caucasus Mountains.... ( ) 49
60. The greatest coffee port in the world is—
1 Ceylon 2 Mozambique 3 Santos 4 Bbivana ( ) so
61. The climate of western Europe is influenced chiefly by—
1 its longitude 2 the mountains 3 an ocean current
4 winds from the Mediterranean ( ) a
62. The most valuable resource of Iran and Iraq is—
1 petroleum 2 fish 3 lumber 4 gold ( )62
63. The rain in the South Central states is brought chiefly by winds from
the— 1 north 2 south 3 east 4 west ( )63
64. In crossing from one time belt into another on a trip to the West, we
must— 1 set our watches ahead one hour 2 set our watches ahead
three hours 3 set our watches back one hour 4 not change our watches ( ) 54
66. An important island on the route from South Africa to India is—
1 Java 2 Cyprus 3 Madagascar 4 Jamaica ( ) 6s
66. The development of Tibet is hindered by— .
1 foreigners 2 difficulties of transportation
3 unhealthful climate 4 frequent earthquakes. ( )66
67. A leading British export to Brazil and Argentina is —
1 coal 2 raw cotton 3 beef 4 hides ( ) a
68. The most densely populated country of Europe is —
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Test 9. Science
Directions. After each question there are four answers^ only one of which
is right. In the parentheses ofter each question put the number of the right
answer. •*
Sample. An animal with fur is the—
1 dog ' 2 robin 3 fish 4 turtle ( ) ,
1. A tadpole is a young—
1 salmon 2 frog 3 robin 4 snake ( )i
2. One grass-eating animal is the—
1 frog 2 bear 3 squirrel 4 deer ( )2
3. Birds help farmers by eating insects and—
1 fruits 2 acoms 3 weed seeds 4 cedar berries ( )3
"N
4. Nuts are gathered in the—
1 fall 2 spring 3 stunmer 4 winter ( )46.Thewhite band of stars across the night sky is called the—
1 Cloud of Magellan 2 Light Nebula 3 Milky Way 4 Cosmic Cloud ( ) a
6. Dandelion seeds are scattered by—
1 water 2 bees 3 wind 4 birds ( )6
7. The earth moves around the—
1 sun 2 moon 3 planets 4 stars -. ( ) 7
8. It is dangerous to touch an electric switch— 1 when it is windy
2 on a rainy day 3 with dry hands 4 with wet hands ( )8
9. The eel is a—
1 snake 2 porpoise 3 dolphin 4 fish ( )g
10. The raw material used in papermaking is—
1 sand 2 wood 3 silk 4 clay ....( ) 10
11. In the lungs, the blood gains a supply of—
\ argon 2 nitrogen 3 carbon dioxide 4 oxygen ( ) n
12. Minerals enter a plant through the—
1 leaves 2 stems 3 branches 4 root hairs ( )i2
13. A raccoon’s tail has—
1 shortwhite hair 2 no hair 3 scaly skin 4 light and dark rings ( ) 13
14. An animal that protects itself from its enemies by closing its shell is
the—
1 lobster 2 crab 3 clam 4 shrimp ( ) u
16. Silk fibers as compared with wool are— •
1 flatter 2 smoother 3 knobbier 4 weaker ( ) 15
16. A, hawk’s bill is fitted for— 1 twisting pine cones apart '
2 sucking nectar 3 spearing fish 4 tearing meat ( ) to
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17. The elbow is a —1muscle 2 joint 3 bone 4 gland ( ) i?
18. Stems—
1 take in water 2 find food 3 keep plants cool 4 hold plants up ( ) is
19. A frog spends the winter— 1 frozen in ice
2 in deep water 3 buried in mud 4 under a stone ( ) ig
20. Flowers grow from—
1 buds 2 stems 3 branches ‘4 roots ( jgo
21. The poles of a horseshoe magnet are— 1 at the two ends
2 in the center 3 at one end only 4 along the entire length ( ) ai
22. Grass keeps soil from washing away because the—
1 snow melts more quickly 2 water runs ofi faster
3 roots hold soil 4 rain soaks in more slowly... - ( )22
)
23. When an opossum sees danger, it— 1 gives off a bad smell
2 shoots its quills 3 pretends to he dead 4 digs a hole ( jgs
24. The sun rises late and sets early in—
1 spring 2 autumn 3 summer 4 winter ( ) 2i26.A vent in the earth’s crust out of which melted rock flows is a—
1 geyser 2 volcano 3 glacier 4, fault (
26. Food is carried to all parts of the body by the—
1 nerves 2 stomach 3 blood 4 lungs ( ) 26
•
27. The hottest stars are—
1 white 2 red 3 yellow 4 orange ( ) zr
28. Lava is— 1 formed under water 2 volcanic rock
3 a precious gem 4 rock crystal ( ) as
29. Worker ants are unable to— 1 sleep when tired
2 store food 3 lay eggs 4 carry ant cows about ( jag
30. The brightest star that can be seen from the earth is—
1 Castor 2 Aldebaran 3 Betelgeuse 4 Sirius (■ ) so
31. The number of minutes later the moon rises each night is about—
1 75 2 50 3 100 4 125 ,.( ) si
32. The electric telegraph was invented by— s
1 Bell 2 Morse 3 Edison 4 Faraday ( )sa
33. Bees help flowers to make seeds by carrying—
1 nectar 2 pollen 3 wax 4 honey ( )sa
34. A shooting star is a—
1 star 2 comet 3 meteor 4 planet ( ) S4
36. A named group of stars that appears to form a pattern in the sky is
called a—
1 constellation 2 nebula 3 solar system 4 galaxy ( ) ss
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36. The records that plants and animals leave in rocks are—1fossils 2 amber 3 dinosaurs 4 bones ( ) se
37. The motion of the earth that causes day and night is called —
1 rotation 2 revolution 3 gravitation 4 momentum .( ) 37
38. The oceans, in comparison vrith land, are heated by the sun— 1 at the
same rate 2 more slowly 3 much more rapidly 4 more rapidly ( ) ss
39. Black soils are rich in—
1 sand 2 humus 3 clay 4, iron ( ) 39
40. The sweet and starchy foods are—
1 carbohydrates, 2 proteins 3 fats 4 minerals ( ) 40
41. Carbon dioxide is—
1 an element 2 a compound 3 a salt 4 a base ( ) 41
42. A toothed wheel which moves another toothed wheel is—
1 a pulley 2 a lever 3 an axle 4 a gear ( )42
43. The boiling point of pure water at sea level, on the Fahrenheit ther¬
mometer, is— 1 100° 2 200° 3 212° 4 209° ( ) 43
44. A drone bee—
1 sleeps in drone cells 2 mates with a queen
3 lives through the winter 4 stings a worker to death ( )4446.A waste product when food is oxidized in the body’s cells is—
1 salt 2 calcium 3 oxygen 4 carbon dioxide ( ) 45
46. It is possible to contract tuberculosis from— 1 too much sunshine
2 impasteurized milk 3 spoiled food 4 decayed teeth (* ) 46
47. Water is —
1 an emulsion 2 a mixture 3 a compound 4 an element ( ) 47
48. Oxygen is carried from the lungs to all parts of the body by the—
1 white corpuscles 2 red corpuscles
3 blood plasma 4 fibrinogen ( ) 43
49. Bacteria grow slowly in places that are—
1 warm 2 cold 3 moist 4 dark ( ) 49
60. Canned food sometimes spoils because of—
1 bacteria 2 amoebas 3 viruses 4 molds ( ) 50
61. Rocks that are found in layers are— 1 formed in dry places
2 crystalline 3 sedimentary ' 4 volcanic ( ) si
62. Plants that live year after year are said to be—




No. right Stand, score Age equiv.



























No. right Stand, score ... Gr. equiv: , Age equiv
[ 31 ]





Metropolitan Achievement Tests: Intermediate Battery— Complete
* These two scales are independent. Only one should be used at one time.
In plotting this chart, put an Z in the box above the scale which is to be used.
f An additional scale is provided here in order to make it possible to plot the
chart in terms of norms other than those of age or grade.
The Profile Chart is designed to furnish a graphic picture of the achievement of an individual pupil as
revealed by his test scores. In plotting the equivalents (grade, age, or other .type), open the test
booklet and lay it fiat so that both the title page and the Profile Chart are in view. Plot the equivalent
of each test score on the proper stave and join these points to make the profile.
Elementary Battery
Forms A, B, and C
Grades 4, 5, and 6
MANUAL OF DIRECTIONS
PROGRESSIVE ACHIEVEMENT TESTS—ELEMENTARY BATTERY
Devised by Ernest W. Tiegs and Willis W. Clark
Note: This Manual contains directions for giving and hand scoring the Elementary Battery, Progressive Achieve¬
ment Tests, The Progressive Reading Tests, The Progressive Arithmetic Tests, and the Progressive Language Tests.
When separate tests are given, directions may be foimd on the following pages: Reading, page 4^ Arithmetic, page 5;
and Language, page S.
Machine scoring: A special set of directions for giving the above tests is furnished when they are to be machine scored.
CONTENTS
I. PURFOSB 1II.Naturb of thb Tests 2III.Directions for Oivino




IX. Percentile Norms 16
X.
. Grade Placement and Age Norms . 20
THE AUTHORS
ERNEST W. TIEGS, PhJ). (Minnesota). Editor-in-Chief,
California Test Bmreau. Formerly: Dean of University
College and Professor of Education, The University of
Southern California; Assistant to the Superintendent of
Schools, Minneapolis, Minnesota. Author of such works
as Tests and Measurements for Teachers; Tests and Meas¬
urements in the Improvement of Learning; co-author of
California Test of Mental Maturity and Califomia Test of
Personality.
WILLIS W. CLARK, EdJD. (Southern Califomia). Director
of Research and Technical Services, Califomia Test
Bureau. Formerly: Director of Research and Guidance,
Los Angeles County Schools; Assistant Director of Re¬
search and Guidance, Los Angeles City Schools. Au^or
and co-author of numerous research studies and such
standardized tests as Ingraham-Clark Diagnostic Reading
Tests, Los Angeles Diagnostic Tests, Califomia Test of
Mental Maturity, Califomia Test of Personality, and
Mental Health Analysis.
L Purpose
This is a diagnostic-survey group test in the fun¬
damental skills, designed to measure the extent of
pupil mastery in reading vocabulary, reading com¬
prehension, arithmetic reasoning, arithmetic funda¬
mentals, and language in grades four, five, and
Bix. These five major areas are differentiated into
nineteen sub-areas to provide a diagnostic analysis
of functional elements in learning in order that
learning difficulties may be revealed and serve as
the basis of remedial and constructive educational
guidance on the part of the teacher.
Some of the significant features of the test are
as follows:
1. It is organized to test abilities and skills which
in themselves constitute major objectives in
these grades, and which, in additiim, are of
significant importance as the tools of further
learning.
2. The items included in this test were selected
and developed on the basis of careful studies
of the objectives of the curricula of these grades
in modem educational systems.
3. It provides a profile which reveals graphically
the pupil’s achievement for his grade place¬
ment without any computation on the part
of the teacher.
4. It provides a diagnostic analysis of approxi¬
mately eighty essential functional elements
which may be responsible for learning dif¬
ficulties.
5. In addition to its diagnostic features for the
guidance of learning, it provides the normative
information usually furnished by survey or
Copyright, 1934, 1937, 1943, 1947, by CalUomla Tert Bureau. Copyright under International
Copyright Union. All Rights Reserved under Pan-American Copyright Union. Published by
California Test Bureau. 5916 Hollywood Blvd., Los Angeles 28, Calif, Printed In U. S. A.
inventory tests; results may be used to deter¬
mine the success with which classes, schools,
and school systems (as well as individual
pupils) are attaining the objectives of the
curriculum.
6. Because of the wide range of ability and
achievement represented in most grade groups,
it provides for measurement several grades
below and above the particular group being
tested.
7. It is organized and developed to be of imme¬
diate assistance to teachers. The mere tabu¬
lation of data provides a graphic evaluation
and identifies specific difficulties.
8. It provides both grade placement and per¬
centile norms.
9. It provides two sets of directions for adminis¬
tration, one set when the tests are to be hand
scored, and a different set when the tests are
to be machine scored.
II. Nature of the Tests
Test 1—Reading Vocabulary
Section A. Word Form. This test contains
twenty-five pairs of identical and different words.
It includes lower-case printed words, capitals, and
italics. Pupils are tested on their ability to recognize
similarities and differences in word forms of these
different varieties. Failure in this test may indicate
not only lack of familiarity with word forms but
other difficulties as well, such as defective vision.
Section B. Word Recognition. This test con¬
sists of twenty sets of four words each in which the
pupil identifies words which are pronounced to him.
It includes lower-case words, italics, and capitals.
The material ranges from gross differences in sound
and word form to minor differences in pronunciation
and certain phonetic difficulties. This test is useful
in revealing the inability of pupils to identify the
word as it is heard with the word as it is seen. It
may also indicate other difficulties, such as defective
vision or hearing.
Section C. Meaning of Opposites. This test
contains twenty-three words which the pupil identi¬
fies by matching them with words of opposite mean¬
ing. These words range from concrete terms to ab¬
stract ideas and provide a measure of a pupil’s
vocabulary.
Section D. Meaning of Similarities. In the
same manner, the pupil identifies twenty-two words
by matching them with words of similar meaning.
Sections “C” and “D” include a total of 90 words
as a test of basic vocabulary. These words were
chosen from the first 4,000 in the Thorndike Word
Book and are presented in gradually increasing
difficulty.
Test 2—Reading Comprehension
Section E. Following Directions. Ten reading
situations which require the following of specific
directions are included in this test. They range
from directions requiring a choice to understanding
definitions. Ability to follow specific directions is
essential for silent reading comprehension.
Section F. Interpretation of Meanings- The
test situations included in this section provide for
the measurement of the pupil’s ability to compre¬
hend directly stated facts, to select the best titles, to
make inferences and deductions, and to understand
the author’s ideas as expressed in paragraphs.
Section G. Reference Skills. This section tests the
extent to which the pupil is familiar with the vocab¬
ulary and skills needed for reference work and
library research.
Diagnostic aids in reading difficulties are pre¬
sented on page 12.
Test 3—Arithmetic Reasoning
Section A. Number Concept. This test includes
items which indicate whether or not a pupil knows
how to write abstract numbers and money, and
whether or not his number concepts in integers,
fractions, and decimals are adequate.
Section B. Signs and Symbols. Ten items de¬
signed to reveal the pupil’s understanding of some
of the signs and abbreviations necessary for growth
in arithmetic ability are included.
Section C. Problems. The items of this section
of the test range from one-step and two-step prob¬
lems to those dealing with sharing, averaging, bud¬
geting, and percentage.
Test 4—^Arithmetic Fundamentals
Section D. Addition. This section tests the
adequacy of ability to add integers, fractions, and
decimals. For analysis of particular difficulties
covered, see the Diagnostic Analysis on page 2 of
the test booklet or page 1 of the separate tests.
Section E. Subtraction. In a similar manner, the
most frequent sources of difficulty in subtraction
are included in this section. See the Diagnostic
Analysis on page 2 of the test booklet or page 1 of
the separate tests.
Section F. Multiplication. The essential skills
required in multiplication of integers, fractions, and
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decimals are tested in this section. See the Diag¬
nostic Analysis on page 2 of the test booklet or page
1 of the separate tests.
Section G. Division. The fundamental abilities
required in division are tested in this section. See
the Diagnostic Analysis on page 2 of the test book¬
let or page 1 of the separate tests.
Diagnostic aids in arithmetic difficulties are pre¬
sented on page 13.
The examiner will note that in all instances the
object has been to determine whether the pupil
possesses the abilities required in the solution of
problems. For diagnostic purposes, it is desirable
to learn whether the pupil knows the mathematical
principles involved in such steps as borrowing,
cancellation, inverting divisors, and pointing off
decimals.
It has been the object of the authors to provide
simple situations which will reveal the presence or
absence of essential functional abilities rather than
to include long and involved problems, in the solu¬
tion of which differences in attention span and
memory may operate as disturbing factors.
Test 5— Language
Section A. Copitalixation. This test is designed
to measure the extent to which the pupil knows how
to use capitals. It includes capitalization of the first
words of sentences, proper nouns, proper adjectives,
proper abbreviations, and the first words of quo¬
tations.
Section B. Punctuation. This test measures the
pupil’s knowledge of the use of periods, commas,
question marks, and quotation marks.
Section C. Words and Sentences. Ten sen¬
tences are included to measure the pupil’s ability to
use number, case, and tense correctly. Ten other
statements, some of which are complete sentences,
are used to determine whether or not the pupil
can identify complete sentences.
Diagnostic aids in language difHculties are pre¬
sented on page 13.
Section D. Spelling. Thirty carefully selected
words are used. These words are scaled in order
of difficulty, and constitute a sampling of words
frequently used in written expression. Spelling
is included as a part of Language because of its
use as a means of written expression. However,
since many desire special information concerning
spelling, separate norms for the spelling tests are
included on page 6, and diagnostic aids are presented
on page 13.
Section E. Handtoriting. A standardized hand¬
writing scale is provided in the Manual of Directimis
to enable the examiner to estimate the quality of the
handwriting of each pupil as shown in his spelling
test. The first five words of the spelling test have
been selected for this purpose since the spelling
situation is a typical one and these words are so
easily spelled that the confusing influence of word
difficulty is avoided. Diagnostic aids for handwriting
difficulties are presented on page 14. Norms for
cursive writing are presented on page 8.
Conclusions
The test items included in this battery were
selected on the conviction that the fundamental
skills of reading, arithmetic, and language are essen¬
tial to progress in other types of learning. The
nineteen areas of the test battery will reveal a
pupil’s strengths and weaknesses in many specific
functional fundamentals.
The Diagnostic Analysis of Learning Difficulties
will suggest to the teacher desirable remedial and
constructive activities; thus the pupil will be enabled
through teacher guidance to improve his abilities in
these fundamental skills. Giving due consideration
to the curricular objectives for a particular group,
the teacher should be sure that each pupil masters
these tools of further learning to the limit of his
capacity.
III. Directioks For Giving Hand Scored Edition*
The tests in this battery are primarily diagnostic,
though they reveal the grade placement and per¬
centile rank of pupils as well. The intention is
to secure as accurate an indication as possible of
each pupil’s abilities and difficulties in the skills
tested, with an emphasis on comprehension and
ability rather than speed.
The following time allotments are given to assist
administrators desiring a definte schedule:
Test 1 12 minutes
Test 2 23 minutes
Test 3 16 minutes
Test 4 44 minutes
Test S 25 minutes
Total Time 120 minutes
(2 hours)
Careful study of tryouts indicates that most pupils
can respond to the test situations and reveal their
skill mastery within these time limits; hence the
test remains a power rather than speed test, and
the “no time limit” norms are valid. In many
* A special set of directions is furnished with these tests,
when they are to be machine scored.
Mstuices, classes of advanced or bright pupils will
have completed a test section in less than the spec¬
ified time. In such instances the examiner should
proceed with the next succeeding test without
waiting for the specified time to elapse. Time should
not, of course, be counted until pupils begin the
actual test in each case.
Tt is desirable that pupils shall understand clearly
the manner in which they are expected to indicate
their responses. However, the examiner should re¬
member that a testing rather than a teaching situa¬
tion is desired and that the correct response should in
no way be indicated except in the practice exercises.
Pupils should have soft lead pencils.
Directions to be given pupils are in black type.
The test should be given with rest intervals be¬
tween the three major areas: reading, arithmetic,
and language.
After identifying data are recorded on the front
page say: Open up your booklet and fold back
the page like this. (Demonstrate and be sure
that pupils have the right test as well as the right
page.)
READING
Test 1, Sec. A. {Suggested time Kmit, 3 minutes)
Look at the column of words on the left side
of the page. The directions are: If two words
are the same or mean the same, write an S be¬
tween them. If they are different or mean differ¬
ent things write D on the dotted line. (If
necessary write S and D on the blackboard.)
Look at the first word d-o-g. What is it? Yes,
dog. What is the other word on the same line?
Yes, dog, so S is written on the dotted line be¬
tween the words. (Pause.) What is the next
word? Yes, boy. What is written here? Yes,
D. (Be sure pupils understand the practice
exercise.) Now do as many of the others as you
can from 1 to 25. Ready, begin. (Examiner makes
sure that pupils are writing S or D.)
When 90% of the class have finished say:
Attention, please. Now look at the other half
of the page.
Test 1, Sec. B. {Suggested time limit, 3 minutes)
Read the directions. Draw a line under the
word dog and write its number on the line to the
right. Notice the word dog has a line drawn
under it and that the number 3 is written on the
line to the right. Now I am going to pronounce
a word and you are to draw a line under it, and
write its number on the line to the right. (Pro¬
nounce swing. Be sure that all pupils understand
these directions. It may be necessary as the test
progresses to remind pupils to write the number
of the answer on the line to the right.)
Now I am going to read one word on each line.
You are to draw a line under it and write its
ntunber on the line to the right.
Ready for first line. (Pronounce the test words
for whatever form is being used.) Draw a line
under the word and write its number on the line.
(Allow three seconds.) Next word. (Pronounce
it, allow three seconds, etc.)
Form A Form B Form C
1. ball 1. tree 1. bell
2. grand 2. great 2. growl
3. wrist 3. wreck 3. wring
4. Tuesday 4. Thursday 4. Friday
5. singing 5. singeing S. crying
6. June 6. July 6. September
7. through 7. thought 7. thorough
8. practical 8. practice 8. prance
9. waltz 9. wanness 9. warrior
10. electrocute 10. elasticity 10. elaboration
11. primary 11. premium 11. politics
12. bluster 12. blight 12. blizzard
13. acquire 13. avenue 13. avenge
14. yam 14. yacht 14. 3rield
IS. whirl IS. wharf IS. whir
16. recipe 16. receipt 16. ravine
17. carnival 17. contagious 17. caution
18. massacre 18. maximum 18. massive
19. charlatan 19. chauffeur 19. chauffeur
20. pneumatics 20. pneumonia 20. rheumatic
Now turn to the next page. Look at the words
on the left side of the page.
Test 1, Sec. C. (Suggested time limit, 3 minutes)
Read the directions. Draw a line tmder a
word which means the opposite or about the
opposite of the first word. Write its number
on the line to the right.
See the first word, little? Look at the four
words on the same line. Which is the opposite?
Yes, big. Notice that big is underlined and that
its number is on the line to the right. (Illustrate
if necessary.) Be sure pupils understand the di¬
rections.
Now do as many of the others as you can from
1 to 23. Ready, begin.
When 90% of the class have finished say: Now
look at the column on the right.
Test 1, Sec. D. (Suggested time limit, 3 minutes)
Read the directions. Draw a line under a
word which means the same or about the same
as the first word. Write its number on the line to
the right.
See the first word, large? Look at the four
words on the same line. Which word means the
same? Yes, big. Notice that big is underlined
and that its number 3 is written on the line to
the right. Do as many of these as you can from
1 to 22. (Circulate among the pupils to see if
they are doing the exercises correctly and put¬
ting the answers on the line to the right.)
When 90% of the class have finished, or if
pupils cannot complete the exercises in three
minutes say: Now look at the next page.
Test 2, Sec. E, F, G. (Suggested time limits: Sec.
E, 5 minutes; Sec. F, 12 minutes; and Sec. G, 6
minutes.)
Read the directions and do exactly as they say
from 1 to 10; go right on reading the paragraphs
and answering the questions on the next two
pages If pupils cannot do the last part of Sec. F,
encourage them to try Sec. G
When 90% of the class have finished, or if
pupils cannot complete the exercises in the time
allowed, a rest period of at least a few minutes
should be taken. It is preferable to complete the
test after a recess has intervened.
After recess say: Turn the page of your book¬
let over to the numbers.
ARITHMETIC
Test 3, Sec. A and B. (Suggested time limits, 3
minutes each.')
On this page you are to write in the numbers
or do whatever else the directions say. Do the
first half and ^en the second half. Ready,
begin. (Circulate among the pupils to assure
yourself that the (Erections are understood. DO
NOT HELP PUPILS WITH THE ANSWERS.
Encourage them if necessary.)
When 90% of the class have finished, or if
pupils cannot complete the exercises in the time
allowed, say: Now, look at the next page.
Test 3, Sec. C. (Suggested time limit, 10 minutes.)
Read the problems and do as many as you can.
When 90% of the class have finished, or if
the pupils cannot complete the exercise (do not
allow over ten minutes), say: Now turn to the
next page.
Test 4, Sec. D and E. (Suggested time limit. Sec.
D and E, 10 minutes each.)
Do these problems in addition and subtraction
as quickly as you can without making mistakes.
Write your answer below each problem and also
on the line to the right (Circulate among the
pupils to see if they are doing the problems and put¬
ting the answers on the lines to the right.)
When 90% of the class have finished, or if
pupils cannot complete the exercises in the time
allowed, say: Now turn to the next page.
Test 4, Sec. F and G. (Suggested time limit. Sec.
F and G, 12 minutes each.)
These are problems in multiplication and divi¬
sion. Do as many as you can. Write your an¬
swer under or above each problem and also on
the line to the right.
When 90% of the class have finished, or if
the pupils cannot complete the exercise in the
time allowed, say: Turn to the next page.
If the examiner wishes, a recess may be taken
at this time or the test may be completed after any
pupils who need to sharpen their pencils have been
given the opportunity to do so.
LANGUAGE
Test S, Sec. A. (Suggested time limit, 4 minutes.)
Look at the left side of the page.
Read the directions. In these sentences draw
a line under each letter that shotild be a capital
letter and write the letters that should be capitals
on the line to the right. Ready, begin.
When 90% of the class have finished, or if
the pupils cannot complete the exercise in the
time allowed, say: Now look at the story at
the bottom of the column.
Test S, Sec. B. (Suggested time limit, 4 minutes.)
Now write in the periods, commas, question
marks, and quotation marks that are left out of
this story.
When 90% of the class have finished, or if
pupils cannot complete the exercise in the time
allowed, say: Look at the right half of the page.
Test 5, Sec. C. (Suggested time limit, 5 minutes.)
Read the directions. In each case draw a line
under the word which will make a good sentence.
Write its munber on the line to the right. When
you come to number 11 the directions change.
If the statements given from 11 to 20 are com¬
plete sentences draw a line imder the word YES;
if not draw a line imder the word NO. Ready,
begin.
When 90% of the class have finished, or if
the pupils cannot complete the exercise in the
time allowed, say: Look at the next page.
Test S, Sec. D. (Suggested time limit, 12 minutes.)
I shall give you some spelling words. I «ha11
pronounce the word, use it in a sentence, and
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then pronounce it again. Then you will write
only the word on the line.
First word. (Read the word, sentence, and
word, then pause.) Second word, etc. (Do not
repeat words or sentences.)
See page 6 and 7 for spelling test words.
IV. Directions For Hand Scoring
The examiner may use the key or mark an un¬
used test booklet with the correct answers as an
aid to scoring. It is advisable for the examiner
to take the test first without reference to the key,
since this procedure will acquaint her with the
diagnostic values of the test items
General Instructions:
1. In scoring tests, each item is considered right
ar wrong. No partial credits are given for par¬
tially correct answers.
2. Mark each correct item with a C.
3. The score for each section is the number
right.
4. Credit any clear method of indicating the
correct answer even if the pupil has not followed
the directions exactly. Consider the intention of
the pupil, if it can be determined. If in doubt,
consider the answer wrong.
5. If two or more answers are given, count the
item wrong, unless the pupil has attempted to erase
or cross out the incorrect answer.
6. Credit correct underlined answers even
though the answer is not written on the line to
the right, except in Test 2, Sec. E.
7. In scoring handwriting, compare the quality
and legibility of the pupil’s writing of the first
three words with the samples on page 8. Ignore
misspelling. If it appears that the pupil’s writing is
inferior or superior to samples given, scores 3, 5, 7,
9, 11, or 13 may be assigned.
SPELLING TEST
Form A
1. first She will be FIRST. first
2. any Have you ANY pencils? any
3. glass We see through GLASS. glass
4. above The stars are ABOVE us. above
S. turn It is your TURN. turn
6. lesson I know my LESSON. lesson
7. change We shall CHANGE the tire. change
S. account We must go home on ACCOUNT of the rain. account
9. beside We sat BESIDE the fire. beside
10. need I NEED your help. need
11. young First grade children are YOUNG. vounc
12. expect I EXPECT to see her soon. expect
13. none You have a pencil, but I have NONE. none
14. second You will be SECOND at bat. second
15. duty I know my DUTY. duty
16. since He has not been here SINCE last week. since
17. though We lost the game even THOUGH we played hard. though
18. does He DOES well in spelling. does
19. field The farmers are in the FIELD. field
20. allow Please ALLOW a wide margin. allow
21. purpose His PURPOSE is to read a book. purpose
22. together We shall sing TOGETHER. together
23. pleasant This is a PLEASANT day. pleasant
24. certain I am CERTAIN I can go. certain
25. really Did you REALLY hear that? really
26. decide I cannot DECIDE what to do. decide
27. receive You will RECEIVE a letter. receive
28. mere It is a MERE trifle. mere
29. reference This is a good REFERENCE book. reference
30. proceed We shall PROCEED with our lesson. proceed
ELEMENTARY SPELLING TEST NORMS
Grade Grade Grade Grade Grade
Placeasent No.MrU PlacemeDt No.Right Placement No.Right Placement No.Right Placement No.Rij^t
2J 1 3J 7 4.7 13 5.8 19 7.0 25
S* 2 4.3 8 4.9 14 6.0 20 72 26
3.2 8 4.2 9 5.0 15 6.2 21 7.7 27
3.4 4 4.4 10 5.2 16 6.4 22 8.2 28
3.3 5 4S 11 5.4 17 6.6 23 9.0 29




1. cost The trip will COST fifty cents. cost
2. start We START at nine o’clock. start
3. pound That is a POUND of butter. pound
4. warm It is a WARM day. warm
5. watch I have a new WATCH. watch
6. many How MANY are going? many
7. true It is a TRUE story. true
8. teach Mary will TEACH this lesson. teach
9. sure Be SURE that you try each word. sure
10. bridge The new BRIDGE is made of iron. bridge
11. carry The car will CARRY five passengers. cany-
12. subject We study the SUBJECT of reading. subject
13. afraid She is AFRAID of the dog. afraid
14. between The door is BETWEEN the large windows. between
IS. address What is your ADDRESS? address
16. trouble What is the TROUBLE now? trouble
17. travel Mary will TRAVEL through Europe. travel
18. nearly This work is NEARLY finished. nearly
19. famous Lincoln was a FAMOUS man. famous
20. addition These are problems in ADDITION. addition
21. wear James will WEAR his uniform.
He is a SUCCESS in his work.
wear
22. success success
23. often We OFTEN go to the beach. often
24. arrive The train will ARRIVE on time. arrive
25. p;uess Can you GUESS who is here? guess
26. invitation Your INVITATION will be accepted. invitation
27. occupy Who will OCCUPY this seat? occupy
probably28. probably Mary will PROBABLY find the book.
29. discussion The question for DISCUSSION is interesting. discussion
30. emergency The EMERGENCY bell was ringing.
Form C
emergency
1. first He will be FIRST. first
2. any Have you ANY friends? any
3. glass The GLASS is full of water. glass
4. before I must finish BEFORE I leave. before
5. suit This is my best SUIT. suit
6. country He lives in the COUNTRY. country
7. speak The debaters will now SPEAK. speak
8. extra You must take an EXTRA coat. extra
9. almost I have ALMOST conmleted the lesson.
She obeyed the RULE.
almost
10. rule rule
11. sorry I am SORRY that it happened.
The cleaners will PRESS the clothes.
sorry
12. press press
13. rather I would RATHER go to the city. rather
14. eight We invited EIGHT people. eight
IS. friend She is my best FRIEND. friend
16. shining The lights were SHINING. shining
17. usual He came at the USUAL time. usual
18. enjoy I ENJOY playing baseball. enjoy
19. region That REGION is very pretty. region
20. publish Please PUBLISH the story. publish
visitor21. visitor We will have a VISITOR for lunch.
22. already She has gone ALREADY. already
23. particular This is a PARTICULAR piece of work. particular
24. assist He will ASSIST you. assist
2S. divide Will you DIVIDE your candy? divide
26. earliest I will go at my EARLIEST convenience. earliest
27, secretary She is Mr. Brown’s SECRETARY. secretary
28. recent His RECENT illness made him weak. recent
29. accept I will ACCEPT your invitation. accept







V. Dikections Fok Using Test Results
A. The Diagnostic Profile. The first step in the teacher’s use of the results of the test is the com-
pletion of the Diagnostic Profile illustrated on this page. Directions are given below.
Diagnostic Profile
A Test Given in October to a L5 PupiL Age 124 Months. Mental Age, 132 Months
DIAGNOSTIC PROFILE
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8. Word Recognition . . . 20
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D. Meoning of Similarities . 22 /?.
2. Reading Comprehension . 40
E. Following Directions
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3. Arithmetic Reasoning . 45
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Grade Placement
Use of the Diagnostic Profile Chart
The steps necessary for interpretation of pupil responses
are as follows:
1. Enter the score for each section of a test on the
front cover-page of the test booklet. On the profile
above, the scores on sections A, B, C, and D of Test 1
are: 22, 20, 19, and 18. Add the section scores to obtain
the Test score. The pupil’s score on Test 1 is 79.
2. 'The TOTAL READING score 96 is the sum of the
scores 79 on Test 1 and 17 on Test 2. TOTAL ARITH¬
METIC score 60 equals 24 on Test 3 plus 36 on Test 4.
The Language score is 46.
3. Add the five Test scores to obtain the TOTAL
score, 202.
4. To prepare die Diagnostic Profile, mark the points
as illustrated on each horizontal line which correspond
to the pupil’s scores or grade placements written to the
left, and connect them. Where two or more identical
numbers are given on a horizontal line, mark the point




For example, if a pupil receives a score of 2S on sub¬
section LA, Word Form, and his Total Reading Vocabu¬
lary score is 80, the 25 nearest to 80, vertically speaking,
would be plotted (the 25 under 80 in this case),
5. Record the grade placement values of the scores
on each of the five tests and the total scores. In the illus¬
tration these are 6.7, 4.8, 5.7, 5.0, 5.8, 5.7, 5.1, and 5.6. They
may be read directly from the Diagnostic Profile chart
or preferably from the norms given in this Manual.
6. To determine the adequacy of skill mastery, com¬
pare the lines of the profile with the actual grada
placement In the illustration, the pupil has been in tiie
fifth grade one month, hence he has a 5J. grade placement
Imagine or draw a line connecting the 5Jl points of fizs
heavy grade placement scales at the top a:^ bottom ct
the illustration. When the profile lines extend signifi¬
cantly to the left of this vertical line the use of file diag¬
nostic analysis blank is indicated. For practical purpewes
(Continued on page 11)
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B. The Diagnostic Analysis of Individual Difficulties
If the diognostic profile of a test indicates that the pupil is making normal progress in all fields, the
teacher will hove no use for the following diagnostic analysis. However, where the diagnostic profile shows
achievement below a desirable standard in one or more major fields, the following device, which appears some¬
where on every copy of these achievement tests, will assist in identifying and analyzing the specific causes of
difficulty as a basis for remedial instruction.
The numerals and capital letters in the diagnostic analysis correspond to the sections of the test sim¬
ilarly marked. For example, if the diagnostic profile shows unsatisfactory achievement in Test 4, Sec. D
(addition in arithmetic fundamentals) an inspection of the unsatisfactory responses in this section of the test
(by number) will reveal whether or not remedial instruction is needed in carrying, use of zeros, reducing to
common denominators, and the like. These topics are then checked by the teacher as the basis for remedial work.
Once an adequate diagnosis has been made, remedial instruction is frequently a simple matter. However,
teochers have in the past found the clerical work incident to following each individual pupil a heavy burden. Such
extra work is almost completely eliminated if this diagnostic analysis is torn from the test booklet and kept on the
teacher's desk, where the vorious items may be checked off os the pupil masters them.
DIAGNOSTIC ANALYSIS
READING
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In interpretation each J. of a grade placement may be oon-
nidered the equivalent of one school month.
7. Chronological and intelligence grade placements
may he read directly from the norms of this Manual
(by locating the given chronological and mental ages) and
indicated at the bottom of the profile for comparison, as
in the illustration.
A. Age and mental age are changed to Grade Place¬
ments by use of the last two columns of the table of norms
in the Manual. For example, a pupil 10 years 4 months,
or 124 months, of age has a grade placement of 4A A
pupil with a mental age of 11 years, or 132 months, has an
C. Analysis and Treatment of Group Difficulties
1. It is sometimes desirable to determine what
per cent of a class (or larger group) is deficient in
each of the eighty essential functional elements
represented in the Diagnostic Analysis. To obtain
this information the examiner simply combines the
results of all individual diagnostic analyses and
writes the appropriate per cent on each blank. The
highest per cents identify the areas of greatest dif¬
ficulty.
2. The Summaries of Class Data. This record
presents two summaries of class status in terms
of the five major divisions of the battery (reading
vocabulary, reading comprehension, arithmetic rea¬
soning, arithmetic fundamentals, and language).
The first summary reveals the number of pupils who
have attained each grade placement in the five
areas; the second summary reveals the number of
pupils who have attained each percentile rank for
their grade in each of these five areas.
3. On the basis of the above types of information,
pupils may be:
a. Grouped in reading, arithmetic, or language
usage for education^ activities and guidance.
b. Assigned activities and projects which meet
their actual needs.
c. Given revised time schedules for working at
activities which meet their needs.
The percentile and grade placement summaries
also reveal the probable extent to which pupils
are mastering the tools of learning (developing
fundamental skills) in informal programs; for ex¬
ample, the extent to which pupils are actually learn¬
ing to read in informal schools where sufficient
reading ability is generally assumed but where
in some instances it is not determined.
D. Use of Test Results by Supervisors, Princi¬
pals, and Superintendents1.The Summary of Qass Data. Administrators
and supervisors will find that the Summary of Qass
Data (furnished with each package of tests) pro¬
vides a convenient and accurate picture of the status
of every class, which is valuable as a guide for
supervisory and administrative assistance to teach-
intelligence grade placement of 6.2.
B. Actual grade assignment is determined by addingpupil’s grade to the following decimal fractions of the
school year:
September or February J) A
October or March j. A
November or April 2 .7
December or May 3 A
January or June .4 A
In the illustration, the pupil was L5 in 0<^ber or 5J.
2. Master Qass Summary. By combining the
percentile and/or grade placement data of the
class summaries for each grade, administrators
and supervisors will have a picture of the status
of each grade in each of the five major skill areas.
Such master summaries identify the points
need for administrative and/or supervisory assist¬
ance. Where principals and superintendents
possess class and school medians (or averages)
for these tests they may use such information
for this purpose as the following:
a. To refute ill-founded charges that school
achievement is below reasonable expectations
when test results show achievement to be
satisfactory.
b. To determine whether differences in achieve¬
ment between succeeding grades is satisfactory.
c. To determine whether achievement of the ob¬
jectives of the curriculum is improving, static,
or regressing in various fields or areas.
d. To determine whether marking practices in
various schools reflect the facts revealed by
test results.
e. To develop policies related to ability groupingof pupils for instructional purposes.
f. To determine whether per cents of pupil
“failure” (where pupils are failed) in various
schools reflect the facts revealed by test re¬
sults.
g. To determine whether achievement test results
are reasonable and satisfactory in the light of
the intelligence of school pupils as indicated in
the table on page 12.
3. Standardized Achievement Test Data In Rela¬
tion To I. Q. Medians. The tabulation on page 12
presents the variety of median accomplishments of
schools as shown by educational and mental test
surveys. The data are based on over 100 school
surveys. They are presented to show the range of
median intelligence quotients, median mental age
grade placements (mental ages in terms of school
grades), and median achievement in the essential
skills as found in various schools.
The data are given in percentiles and show the
fractions of a school year above (-f-) or below















99 114 + .94 + .94 + .90 -f- .93 -»-1.08 -f .93 + .96
95 no + .74 + .72 -j- .81 + .60 -1- .85 -1- .76 + .75
90 108 + .61 + .46 + .62 -f- .42 + .70 -f .56 + .55
80 105 + .37 -1- .30 -1- .38 -f- .29 -f .43 + .35 -1- .35
70 103 + .26 -f- .20 -1- .18 + .18 + 27 -f .21 -1- .21
60 101 -f .13 -1- .10 + .08 + .09 .13 4- .10 + .10
50 100 .00 .00 .00 .00 .00 .00 .00
40 98 — .10 — .09 — .16 — .17 — .07 — .12 — .16
30 96 — .18 — .16 — .29 — .34 — .20 — .21 — .24
20 94 — .27 — .33 — .40 — .59 — .39 — .34 — .33
10 89 — .50 — .53 — .60 — .87 — .57 — .54 — .62
5 85 — .60 — .62 — .79 —1.02 — .70 — .67 — .76
1 75 — .88 —1.38 —1.83 —2.52 — .79 —1.36 —1.55
vidual pupils within single classes or grades will,
of course, ordinarily differ more widely in ca¬
pacity and accomplishment than do class averages
under the most varied circumstances. These
data, however, should indicate the need for dif¬
ferentiated standards in directing the educational
program and in evaluating the accomplishment
of schools and classroom groups. In fact, these
data may be used to provide standards of ac¬
complishment for classes of varying I.Q.’s. Thus
a class with an average I.Q. of 110 should be
expected to have an accomplishment three-quar¬
ters of a year above norm; a class with an average
I.Q. of 85 is making reasonably satisfactory prog¬
ress if the average accomplishment is two-thirds
of a year below norm.
4. Master Diagnostic Analysis. Where each
school in a school system uses the EKagnostic Analy¬
sis (presented and illustrated on page 10) to tabu¬
late in one report the errors made by all pupils tak¬
ing each test, such tabulations may be combined to
make a Diagnostic Analysis for each grade for the
school system as a whole. Such information serves
as the basis for more efficient supervision and admin¬
istration.
a. Supervisors and directors may plan their
schedules so as to aid schools and grades
which really need assistance.
b. Principals and supervisors may help teach¬
ers who need assistance.
c. Curriculum departments may revise cur¬
ricula on the basis of actual needs.
d. City, county, or community-wide error
tabulations frequently reveal the desira¬
bility of changes in textbooks, materials,
or teaching procedures.
e. Assignment officers can place teachers where
they can work to best advantage.
E. Diagnosis in Specific Areas
Some misunderstanding has persisted regarding
the relation of testing and teaching. Testing, some
still allege, is atomistic, fragmentary, and more or
less antagonistic to the normal psychological ap¬
proach used in teaching; testing is charged with
being mechanistic while teaching is said to be
functional. In addition, teaching is said to recog¬
nize the wholeness or unity of the learner.
This viewpoint, however, is erroneous. Both
teaching and testing may be either mechanistic or
functional. Just as the identification and treatment
of a specific sprained ankle, of high blood pressure,
or of defective vision adds to the functional well¬
being of the organism, so the identification and
treatment of specific learning difficulties may con¬
tribute to the functional nature and effectiveness of
learning.
Further suggestions for specific diagnosis in the
areas covered by these achievement tests follow.
Diagnosis in Reading. Among the basic factors .
responsible for difficulties in reading are the fol¬
lowing:




5. Social and environmental inadequacies.
Evidences of mental or physiological immaturity
indicate a need for reclassification; visual and
auditory defects may be eliminated or relieved.
Such factors lead to difficulties in distinguishing
between gross and slight differences in word forms,
initial or ending sounds, type faces, and the like,
as identified in the first exercises of this test.
Other difficulties may be:
1. Inability to recognize words; too limited
a vocabulary
2. Lack of skill in adding new words to writ¬
ing or speaking vocabulary
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3. Inability to comprehend or follow directions
4. Inability to generalize; to relate specific
facts to a central theme or idea; to make
inferences
5. Lack of skill in locating necessary infor¬
mation by knowing parts of books, locating
topic sentences, etc.
Reading is a complex process, but for practical
purposes tests must be limited in length. Thus
teachers are aided in identifying only the most im¬
portant causes of difficulty. However, once iden¬
tified, the pupil’s needs are known, and the teacher’s
task is clarified.
Diagnosis in Arithmetic. The number of com¬
binations and processes to be mastered in arithmetic
during any given period is limited. Although lack of
adequate mental maturity is sometimes a factor,
usually the most significant obstacle to progress is
failure on the part of the teacher to identify the
unmastered elements, and to assist pupils in making
lists of their specific needs as a guide to intelligent
study. When both teachers and pupils know exactly
what is to be done, all of the varied resources of
methods and procedures may be focused on these
pupil needs. (See the Analysis of Learning Diffi¬
culties in or on the test booklet.)
In diagnosing difficulties in arithmetic reasoning,
the teacher must first determine whether or not
apparent difficulties in reasoning are due to un¬
mastered combinations and processes. If so, the
immediate task has been identified.
However, if the obstacle is inability to “think
through” the problem at hand, the teacher may use
a generalized approach which is valuable in other
areas as well as in arithmetic. The pupil should be
taught to identify the conditions of his problem by
some such approach as the following:
1. Read the problem carefully.
2. What kind of answer does the problem
require?
3. In what units or form must the answer
be given?
4. What pertinent or related facts are given
in the problem?
5. Are other facts not stated in the problem
needed to solve it?
6. Before attempting to solve the problem,
estimate about what the answer should be.
If the pupil is still unable to reach a solution, the
teacher will frequently find it advisable to have him
“talk through” the problem, telling what he does
and why, at each step. This will usually identify
the difficulty and provide the clue for meeting the
pupil’s specific needs.
Diagnosis in Language. Language usage is pri¬
marily a matter of habit. The persistence of lan¬
guage errors is not due so much to lack of pup3
ability as to lack of adequate teacher guidance.
Among the procedures which will aid the teacher in
diagnosis, as well as continuing guidance, are:
1. Help each pupil to keep an up-to-date list
of his own errors. This list should be made
up from his tests, regular written work, and
oral language activities.
2. Keep a duplicate up-to-date teacher list for
each pupil, or have the pupil keep his list
available for inspection when the teacher
helps him.
3. Summarize the specific errors for the class
so that the major class problems may be
identified.
4. Have pupils check their own and other
pupils’ written work, as well as oral lan¬
guage, to focus attention on desirable usage.
5. Plan definite activities requiring usage re¬
lated to specific errors.
The above class and individual lists constitute
major objectives of language usage activities. Since
the effort to secure correct usage should not over¬
shadow the major objective of meaningful commu¬
nication, correct usage will not be achieved if the
story, dramatization, or written work proceeds en¬
tirely without attention to form. It is not a question
of either-or, but of both objectives being served.
Both pupils and teachers should be conscious of these
specific goals while submerging them somewhat in
the activities under way. It is a problem of balance;
most language errors persist because an over-empha¬
sis on communication prevents continuous, systema¬
tic attention to the specific individual needs of each
pupil. Both reading and hearing good English are
aids to the achievement of good usage; but so far
they have failed, when used exclusively, to elimi¬
nate many language errors.
Diagnosis in Spelling. Among the major causes
of spelling disability are:
1. Defective vision, hearing, or both
2. Poor visual, auditory, or kinesthetic mem¬
ory, or combination of them
3. Writing too slowly to keep up while the test
is being given
4. Intellectual and physical immaturity, or
both
5. Poor health
6. Carelessness or lack of persistence in study¬
ing words
7. Lack of knowledge of how to learn to speU
words
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8. Failure to keep personal lists of unlearned
words for additional study
9. Lack of assistance and guidance concerning
individual needs.
Teachers should identify causes of disability be¬
fore attempting remedial activities.
Spelling ability is not inherited. Most lack of
success is due to remediable causes. Growth in
spelling ability depends upon an integration of atti¬
tude, effort, and skill which includes an appreciation
of the desirability of learning to spell, as well as
insight into the methods of mastering spelling.
Diagnosis in Handwriting. Among the major
causes of poor handwriting are;
1. Defective vision
2. Mental immaturity
3. Poor motor coordination
4. Lack of motivation and persistence
5. Lack of intelligent practice
6. Incorrect diagnosis and inadequate guid¬
ance in remedial activities.
Improvement in handwriting, besides being a
function of such factors as adequate appreciation
and motivation, is dependent upon improving cer¬
tain inadequate specific motor habits, among which
are the following:
1. Poor pen position, resulting in too light or
too> heavy strokes and other undesirable
effects
2. Wrong or poor letter (hence word) forms
3. Poor letter size, spacing, or both
4. Poor beginning and ending strokes
5. Poor word spacing
6. Poor letter alignment.
After the causes of poor handwriting have been
eliminated or compensated for, as far as possible,
the teacher should aid the pupil to identify his spe¬
cific weaknesses, increase motivation, develop
insight, and provide remedial exercises for improve¬
ment.
Conclusion. The Analysis of Learning Difficul¬
ties appearing in or on each test booklet is designed
to provide a check list of the most important ele¬
ments in the mastery of the basic skills. The
teacher may thus fit instruction to the particular
needs of pupils.
VI. Reliability
The coefficients of reliability of these tests have
been determined by averaging the intercorrelations
of the different forms of the test. They are as
follows:
Total Score Subjects—Gr. 4-6
Grade 4 .958 - - Reading Vocabulary - .884
Grade 5 .974 - - Reading Comprehension d(43
Grade 6 .982 - - Arithmetic Reasoning - A90
Grade 4—6 573 - - Arithmetic Fundamentals 580
Language - - - - 524
Because of the limited number of items (10 to 30)
the nineteen sub-scores should be regarded as indic¬
ative of difficulty areas only; they are useful pri¬
marily in identifying points at which careful study
of specific responses should be made and in dif¬
ferentiating the profile, which otherwise would
consist of but five points.
VII. Validity
These standardized achievement tests possess a
high degree of validity. The content is based on
some of the most tangible and most easily iden¬
tified objectives of the curriculum, hence the
selection of items on which validity depends, is
simplified. Whereas curricula and curricular ob¬
jectives in science or the social studies may differ
widely in different geographical areas, the funda¬
mental skills or tools of learning are relatively
similar and universal.
The fact that a particular community con¬
sciously or inadvertently develops a course of study
in these learning skills significantly out of line with
relatively general practice does not reduce the
validity of this test; the test still measures the
mastery of these skills in terms of the grade place¬
ments or percentiles achieved by the population
used in its validation. However, such a situation
would require a more careful interpretation of the
scores obtained by the particular community in¬
volved.
The selection of the items of the original edition
was based on careful study of the curriculum
objectives of most modem city and state courses
of study. The tests were tried out in widely
separated geographical areas in the United States.
The 1937 Edition was based on tests given to over
100,000 pupils in schools similarly located. The
1943 edition is also based on recent and extensive
data.
Many studies have been made of individual
items under a variety of conditions. With few
exceptions the value of such items has been vin¬
dicated and they have been retained. A few items
have been dropped, and new items validated.
A number of studies have been made of the
reliability of differences between succeeding grade
medians. The Educational Records Bureau has
published a report indicating that regardless of the
test used where batteries overlap, these achieve-
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ment tests produce approximately the same grade
placements for the same pupils.
VIII. Norms1.Meaning. There has been much misunder¬
standing and misuse of norms in the past. Norms
should not be regarded as rigid standards to be
attained by all school groups under all circumstan¬
ces. Instead, they should be regarded as relatively
stable points of reference to be used in interpreting
the results of testing in a particular school or com¬
munity.
Norms are but the typical performance of
large unselected groups of similar children on test
items which have been carefully selected and
validated, and which represent general practice
with respect to these specific objectives of the
school curriculum. When the obtained scores of
a testing program of a particular school or com¬
munity depart significantly (above or below) from
the test norms, it means simply that these scores
are above or below the average scores of large
unselected groups of similar children. Such results
do not necessarily indicate superior or inferior
school work. The testing program merely reveals
the facts without interpreting them; interpretatimi
is the function and responsibility of the examiners.
Differences in courses of study, materials of
instruction, time allotments, and conscious empha¬
sis on certain skill areas, as well as differences m
the quality of teaching and intelligence ofpupils,*
are among the factors which may account for de¬
partures from test norms.
Test norms should serve as the point of departure
both in investigating the reasons for the obtained
'In this connection the table appearing on page 12 Is
helpful.
results and in determining the desirability of
possible modifications of the factors which account
for the obtained results.
2. Grade place'knent norms.* In using the grade
placement norms the examiner simply locates the
particular score (for each of the five skill areas
separately, or for the test as a whole) she wishes
to transpose and then notes the corresponding
number in the grade placement column. Thus
if opposite a score of 62 in Reading Vocabulary
the examiner finds a 4.7 in the grade placement
column, it means reading vocabulary ability equal
to the average of pupils who have been seven
months in the fourth grade. If the examiner finds
opposite 180-184 in the total score column a 5.2
in the grade placement column, it means ability
in the learning skills equal to that possessed by
the average of those who have been two months
in the fifth grade. The grade placement equiv¬
alents of obtained scores may also be read directly
from the grade placement scales placed at the top
and bottom of the diagnostic profiles on the first
page of each test booklet.
3. Percentile norms.* In using the percentile
norms, the examiner first locates the test section
(reading vocabulary, language, etc.) in which
he is interested. To the right of this section, he
locates the Grade Placement which he wishes to
transpose. Directly above and below this Grade
Placement (at the top and bottom of the norm
table) will be found the corresponding percentOe.
A percentile of 25 signifies that this pupil sur¬
passes 25% and is surpassed by 75% of similar pupils
in this ability or group of abilities.
■Page 20.
* See pp. 16-U.
Cut and paste on bottom of page 20, If desired.
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8.0 ■ ■ 120 MM 107-108 78 302-304 8.0 162
8.1 36 40 70 109 79 305-307 81 163
8.2 85 ,,, 121 MM 71 110 80 308-310 82 164
8.3 ,,, . . - ,,,, 41 MM 111 ■M* 3U-312 82 165
8.4 ,, ^ , MM 72 112 81 313-314 8.4 166
8.5 , , 122 . 113 rr-T 315-316 82 167
8.6 86 37 . -- ■ 73 114 82 317-318 8.6 168
8.7 ,,,, 123 42 MM 115 MM 319-320 8.7 169
8.8 124 MM 74 116 83 321-323 82 170-171
8.9 MM MM _ _ 75 117 84 324-325 82 172
0.0 87 38 125 43 76 118-120 85-86 326-331 9.0 173
9.5 MM 126 44 77 121-122 87 332-335 92 178
10.0 88 39 127 45 78 123 88 336-338 10.0 183
loi MM 128 79 124 89 339-341 10.5 189
11.0 89-90 40 129-130 . 80 125 90 342-345 11.0 195
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PERCENTILE NORMS—ELEMENTARY BATTERY
IX. The Use and Interpretation of Percentile Norms
Grade or age norms make possible the inter¬
pretation of a pupil’s score by relating it to the
average (median) achievement of a large group of
pupils. Thus, a pupil receiving a 4.5 grade place¬
ment in any subject has done as well as the average
of pupils half-way through the fourth grade. How¬
ever, if the pupil should be in the low third grade,
the teacher or counselor may be more interested in
knowing just how competent the pupil is in com¬
parison with typical pupils of the same grade.
Percentile norms provide for the comparison of
pupils in relation to others of their own grade
group. Thus, a low third grade pupil tested in
mid-term (“Z” norms) and receiving a Reading
Vocabulary grade placement of 4.S would have
a percentile rank of 90. This means that he
exceeds 90 per cent but is Inferior to 10 per cent
of low third grade pupils. If a pupil in the same
grade had received a reading vocabulary grade
placement of 2.4, he would have a percentile rank
of IS. This means that he exceeds IS per cent
but is inferior to 85 per cent of low third grade
pupils.
It is a more appropriate interpretation of test
data to think of low third grade pupils who have
obtained grade placements of 2.4 or 4.5, as pupils
having a IS or a 90 percentile rank for the low
third grade, rather than that they are low second
or high fourth grade pupils in the third grade.
The Percentile Norms provided in this Manual
are based on data from over 25,000 of these
achievement tests given in many states through¬
out the United States. It will be noted that the
presentation of grade placements for each half
grade in relationship to the various percentiles pro¬
vides an easy and meaningful plan for using these
norms.
It will be seen that there are three sets of per¬
centiles for each half grade, as follows:
X. For use when tests are given during the
first month of the term; i.e., when pupils
have an actual grade placement of —.0
or —.5.
Y. For use when tests are given during the
last month of the term; i.e., when pupils
have an actual grade placement of —.4
or —.9.
Z. For use when tests are given during the
three middle months of the terms; i.e.,
when pupils have an actual grade place¬
ment of —.1, .2, or .3, or —.6, .7, or .8.
(See pages 9-11, item 7B.)
RELATION OF PERCENTILE NORMS TO STANDARD SCORES OR T-SCORES
The following table presents the relationship between percentile rank and T-scores:
1 5 10 15 20 25 30 40 50 60 70 75 80 85 90 95 99




PERCENTILE NORMS FOR GRADE LOW 4 (4.(M.4)
X 1 5 10 15 20 25 40 50 60 70 75 75 80 85 90 95 99
Y&Z 1 5 10 15 20 25 30 40 50 60 70 75 80 85 90 95 99
READING
VOCABUURY- 1.9 2.0-2.5 2.6-2.8 2.9-3.0 3.1-3.2 3.3-3.4 3.5-3.8 3.94.0 4.14.4 4.54.8 4.9-5.0 S.1-5.2 5.3-5.5 S.6-5.7 5.8-62 6.3-7.0 7.1-1-
READING
COMPREHENSION_^.0 2.1-2.5 2.6-2.8 2.9-3.0 3.1-3.2 3.3-3.4 3.5-3.7 3.84.0 4.14.4 4.54.8 4.9-5.0 5.1-52 5.3-5.5 5.6-5.7 5.8-6.1 6.2-6.8 6.9-H
TOTAL
READING.. -4.9 2.0-2.5 2.6-2.8 2.9-3.0 3.1-3.2 3.3-3.4 3.S-3.8 3.94.0 4.14.4 4.54.8 4.9-S.O 5.1-52 5.3-5.5 5.6-5.7 S.8-6.2 6.3-6.9 7.0-f-
ARITHMETIC
REASONING...- 2.3 2.4-2.5 2.6-3.0 3.1-3.2 3.3-3.4 3.S-3.6 3.7-3.8 3.94.0 4.14.4 4.54.6 4.7-4.8 4.9-S.O 5.1-52 S.3-5.5 S.6-S.9 6.0-6.7 6.8-f-
ARITHMETIC
FUNDAMENTALS..._2.8 2.9-3.3 3.4-3.5 3.6 3.7 3.8 3.9 4.0 4.14.3 4.44.5 4.6 4.74.8 4.9 5.0 5.1-52 5.3-5.8 5.8-1-
TOTAL
ARITHMETIC-.. 2.S 2.6-3.0 3.1-3.3 3.4-3.5 3.6 3.7 3.8-3.9 4.0 4.14.4 4.5 4.64.7 4.84.9 5.0-5.1 5.2-5.4 5.5-5.7 5.8-6.1 6.2-1-
LANGUAGE. 2.4 2.S-2.8 2.9-3.0 3.1-3.2 3.3-3.4 3.5-3.6 3.7-3.8 3.94.0 4.14.3 4.4-4.5 4.64.7 4.8-S.O 5.1-52 5.3-5.5 5.6-S.9 6.0-6.9 7.0-1-
1 TOTAL TEST 2 3 2.4-2.7 2.8-3.1 3.2-3.3 .34 3.5-36 37.3.8 3.9-4.0 4.1-4.4 4.5-46 4.7-48 40-.'>0 5.1-52 S.3-S.S 5.6-5.8 5.9-6.4 6.5-f-
1 PERCENTILE NORMS FOR GRADE HIGH 4 (45-4.9)
X 1 5 10 15 20 25 40 50 60 70 75 75 80 85 90 95 99
Y&Z 1 5 10 15 20 25 30 40 50 60 70 75 80 85 90 95 99
READING
VOCABULARY- 2.5 2.6-2.9 3.0-3.2 3.3-3.5 3.6-3.7 3.84.0 4.14.3 4.44.5 4.64.9 5.0-5.3 5.4-5.S S.6-5.7 5.8-6.0 6.1-6.3 6.4-6.8 6.9-7.6 7.7-1-
READING
COMPREHENSION.-2.2 2.3-2.7 2.8-3.3 3.4-3.6 3.7-3.8 3.94.1 4.24.3 4.44.5 4.64.9 5.0-5.3 5.4-5.5 5.6-S.7 5.8-6.0 6.1-6.3 6.4-6.7 6.8-7.4 7.5-1-
TOTAL
READING -.-.2.4 2.5-2.8 2.9-3.2 3.3-3.S 3.6-3.7 3.84.0 4.14.3 4.44.5 4.64.9 5.0-5.3 5.4-5.5 5.6-S.7 5.8-6.0 6.1-6.3 6.4-6.8 6.9-7.S 7.6-1-
ARITHMETIC
REASONING..-.—2.3 2.4-3.0 3.1-3.3 3.4-3.6 3.7-3.8 3.84.0 4.14.3 4.44.5 4.64.9 5.0-5.1 5.2-5.3 5.4-S.S 5.6-S.7 5.8-6.0 6.1-6.4 6.5-72 7.3-1-
ARITHMETIC
FUNDAMENTALS...-2.7 2.8-3.5 3.6-3.8 3.9-4.0 4.1 4.24.3 4.4 4.5 4.64.8 4.9 5.0-5.1 52 5.3-S.4 5.5-5.6 S.7-5.8 5.9-6.4 6.5-1-
TOTAL
ARITHMETIC 2.5 2.6-3.2 3.3-3.5 3.6-3.8 3.9-4.0 4.14.2 4.34.4 4.5 4.64.9 5.0 5.1-5.2 S.3-5.4 5.5-5.6 5.7-5.9 6.0-62 6.3-6.9 7J0+
LANGUAGE 2.6 2.7-3.1 3.2-3.4 3.5-3.6 3.7-3.8 3.94.0 4.14.3 4.44.5 4.64.9 5.0-5.1 5.2-5.3 5.4-5.6 5.7-5.8 5.9-6.1 62-6.6 6.7-7.6 72-1-
TOTAL TEST....—2.5 2.6-3.0 3.1-3.4 3.5-3.6 3.7-3.8 3.94.0 4.14.3 4.44.5 4.64.9 5.0-5.1 52-5.3 5.4-SJ 5.6-5.8 5.9-6.0 6.1-6.5 6.6-74 7.4-1-
X 1 5 10 15
PERCENTILE NORMS FOR GRADE LOW 5
20 25 40 50 60 70
(5.0-5.4)
75 75 80 85 90 95 99
Y&Z 1 5 10 15 20 25 30 40 50 60 70 75 80 85 90 95 99
READING
VOCABULARY 2.7 2.8-3.3 3.4-3.7 3.8-3.9 4.0-4.2 4.34.4 4.54.7 4.84.9 5.0-5.4 5.5-5.8 5.9-6.1 6.2-6.3 6.4-6.6 6.7-6.9 7.0-7.3 74-8.1 8.2-(-
READING
COMPREHENSION.-2.5 2.6-3.2 3.3-3.5 3.6-3.8 3.94.1 4.24.3 ♦.44.7 4.84.9 5.0-5.4 5.5-5.8 5.9-6.1 6.2-6.3 6.4-6.5 6.6-6.8 6.9-7.2 7.3-7.9 8.0-1-
TOTAL
READING -2.6 2.7-3.2 3.3-3.5 3.6-3.8 3.94.1 4.24.4 4.54.7 4.84.9 5.0-5.4 5.5-5.8 5.9-6.1 6.2-6.3 6.4-6.6 6.7-6.9 7.0-7.3 7.4-8.0 8.1-1-
ARITHMETIC
REASONING 30 3.1-3.6 3.7-3.9 4.0-4.1 4.24.3 4.44.5 4.6-4.8 4.9-5.0 5.1-5.4 5.5-5.6 5.7-5.8 5.9-6.0 6.1-6.2 6.3-6.5 6.6-6.9 7.0-7.6 7.7-f-
ARITHMETIC
FUNDAMENTALS...-3.2 3.3-3.7 3.84.0 4.14.2 4.34.4 4.54.6 4.74.8 4.9-5.0 5.1-5.3 5.4-5.5 5.6 5.7-5.8 5.9-6.0 6.1-6.2 6.3-6.5 6.6-6.9 7.2-f-
TOTAL
ARITHMETIC -3.1 3.2-3.6 3.7-3.9 4.04.1 4.2-4.3 4.44.5 4.64.8 4.9-5.0 5.1-5.4 ^5-5.6 5.7-5.8 5.9-6.0 6.1-6.2 6.3-6.4 6.5-6.8 6.9-7.4 7.5-f
UNGUAGE -3.0 3.1-3.6 3.7-3.9 4.04.1 4.2-4.3 4.44.5 4.6-4.8 4.9-5.0 5.1-5.4 5.5-5.7 5.8-5.9 6.0-6.2 6.3-64 6.5-6.7 6.8-7.2 7.3-8.2 8.3-1-
TOTAL TEST -2.7 2.8-3.5 3.6-3.8 3.94.0 4.14.3 4.44.5 4.64.8 4.9-5.0 5.1-5.4 5.5-S.7 5.8-5.9 6.0-6.1 6.2-6.3 6.4-6.6 6.7-7.0 7.1-7.9 8.0-1-
0
X 1 5 10 15
PERCENTILE NORMS FOR GRADE HIGH 5 (5.5-5.9)
20 25 40 50 60 70 75 75 80 85 90 95 99
Y&Z 1 5 10 15 20 25 30 40 50 60 70 75 80 85 90 95 99
READING
VOCABULARY -3.1 3.2-3.7 3.84.0 4.14.3 4.44.6 4.74.8 4.9-5.1 5.2-5.4 5.5-5.9 6.0-6.3 6.4-6.6 6.7-6.8 6.9-7.0 7.1-74 7.5-7.8 7.9-8.5 8.6-f
READING
COMPREHENSION ...2.9 3.0-3.6 3.74.0 4.14.3 4.44.6 4.74.8 4.9-5.1 5.2-5.5 5.6-5.9 6.0-6.3 6.4-6.5 6.6-6.8 6.9-7.0 7.1-74 7.4-7.7 7.8-8.4 8.5-1-
TOTAL
READING.... -.3.0 3.1-3.6 3.74.0 4.14.3 4.44.6 4.74.8 4.9-5.1 5.2-5.5 5.6-5.9 6.0-6.3 64-6.6 6.7-6.8 6.9-7.0 7.1-74 7.5-7.8 7.9-8.5 8.6-f
ARITHMETIC
REASONING -3.2 3.3-3.9 4.0-4.3 4.44.5 4.64.7 4.8-4.9 S.0-5.3 5.4-5.3 5.6-5.8 5.9-6.1 6.2-6.3 6.4-6.5 6.6-6.7 6.8-6.9 7.0-7.3 7.4-8.1 8.2-f
ARITHMETIC
FUNDAMENTALS..-3.5 3.64.0 4.14.5 4.64.7 4.84.9 5.0-5.1 5.2-5.3 5.4-5.5 5.6-5.8 5.9-6.0 6.1-6.2 6.3-6.4 6.5-6.6 6.7-6.8 6.9-7.2 7.3-8.0 8.1-f
TOTAL
ARITHMETIC. ~~3.4 3.5-3.9 4.04.4 4.54.6 4.74.8 4.9-5.0 5.1-5.3 5.4-5.5 5.6-5.8 5.9-6.1 6.2-6.3 6.4-6.5 6.6-6.7 6.8-6.9 7.0-7.3 7.4-8.1 8.2-f
UNGUAGE -3.5 3.64.0 4.14.3 4.44.5 4.64.7 4.8-5.0 5.1-5.3 5.4-5.5 5.6-5.9 6.0-6.1 6.2-6.4 6.5-6.7 6.8-6.9 7.0-7.2 7.3-7.7 7.8-8.6 8.7-f
TOTAL TEST. -3.2 3.3-3.9 4.04.3 4.44.5 4.64.7 4.8-5.0 5.1-5.3 5.4-5.5 5.6-5.9 6.0-6.2 6.3-64 6.5-6.6 6.7-6.8 69-7.1 7.2-7.6 7.7-8.4 8.5-f
PERCENTILE NORMS FOR GRADE LOW 6 (6.0-6.4)
X 1 5 10 15 20 25 40 50 60 70 75 75 80 85 00 95 99
Y&Z 1 5 10 15 20 25 30 40 50 60 70 75 80 85 90 95 99
JtEADING
VOCABUURY -3.5 3.6-4.2 4.3-4.6 4.7-4.9 S.0-S.2 S.3-5.4 5.5-5.7 5.8-6.0 6.1-6.4 6.5-6.8 6.9-7.0 7.1-7.3 7A-7.5 7.6-7.8 7.9-8.3 8.4-9.0 9.1-f-
READING
COMPREHENSION..^.4 3.5-4.0 4.1-4.5 4.64.9 5.0-S.2 S.3-5.4 5.5-S.7 5.8-6.0 6.1-6.4 6.5-6.8 6.9-7.0 7.1-7.3 7.4-7.S 7.6-7.8 7.9-8.2 8.3-8.8 8.9-1-
TOTAL
READING ..~3.4 3.S-4.1 4.2-4.5 4.64.9 S.0-5.2 5.3-S.4 5.5-5.7 5.8-6.0 6.1-6.4 6.5-6.8 6.9-7.0 7.1-7.3 7.4-7.5 7.6-7.8 7.9-8.3 8.4-8.9 9.0-1-
ARITHMETIC
REASONING -3.7 3.8-4.4 4.S-4.8 4.9-5.1 S.2-5.3 5.4-5.5 5.6-5.8 5.9-6.0 6.1-6.4 6.5-6.6 6.7-6.8 6.9-7.0 7.1-72 7.3-7.5 7.6-7.9 8.0-8.7 8.84-
ARITHMETIC
FUNDAMENTALS.. ...4.0 4.1-4.6 4.7-4.9 S.O-S.l 5.2-5.3 5.4-5.6 5.7-5.8 5.9-6.0 6.1-6.4 6.5-6.7 6.8-6.9 7.0-7.1 7.2-72 7.4-7.6 7.7-8.0 8.1-9.0 9.1-1-
TOTAL
ARITHMETIC -3.8 3.9-4.S 4.6-4.8 4.9-5.1 S.2-5.3 5.4-5.S 5.6-S.8 5.9-6.0 6.1-6.4 6.S-6.7 6.8-6.9 7.6-7.1 7.2-7.Z 7.4-7.5 7.6-8.0 8.1-8.9 9.0-1-
LANGUAGE -3.9 4.0-4.4 4.5-4.6 4.74.8 4.9-5.1 5.2-S.5 5.6-S.8 S.9-6.0 6.1-6.4 6.5-6.7 6.8-6.9 7.0-7.1 72-7.1 7.4-7.6 7.7-8.1 8.2-9.0 9.14-
1 TOTAL TEST -3.8 3.9-4.S 4.6-4.8 4.9-5.0 5.1-S.2 S.3-5.5 5.6-5.8 S.9-6.0 6.1-6.4 6.S-6.7 6.8-6.9 7.0-7.1 7.2-7.1 7.4-7.6 7.7-8.0 8.1-8.9 9.04-
1 PERCENTILE NORMS FOR GRADE HIGH 6 (65-6.9)
X 1 5 10 15 20 25 40 50 60 70 75 75 80 85 90 95 99
Y&Z 1 5 10 15 20 25 30 40 50 60 70 75 80 85 90 95 99
READING
VOCABULARY 3.8 3.9-4.7 4.8-5.1 5.2-5.4 S.5-5.7 5.8-55 6.0-6.2 6.3-6.5 6.6-6.9 7.0-7.4 7.5-7.6 7.7-7.8 7.9-8.0 8.1-8.3 8.4-8.8 8.9-9.5 9.64-
READING
COMPREHENSION...3.9 4.0-4.7 4.8-5.1 5.2-5.4 S.5-5.7 5.5-5.9 5.0-6.2 6.3-6.5 6.6-6.9 7.0-7.4 7.S-7.6 7.7-7.8 7.9-8.0 8.1-8.3 8.4-8.8 8.8-92 9.4-f
TOTAL
READING -3.9 4.0-4.7 4.8-5.1 5.2-5.4 5.S-5.7 S.8-5.9 6.0-6.2 6.3-6.5 6.6-6.9 7.0-7.4 7.S-7.6 7.7-7.8 7.9-8.0 8.1-8.3 8.4-8.8 8.9-9.4 9.54-
ARITHMETIC
REASONING -4.0 4.1-4.9 5.0-5.3 5.4-S.5 5.6-5.7 5.8-5.9 6.0-6.3 6.4-6.5 6.6-6.9 7.0-7.2 7.3-7.4 7.S-7.6 7.7-7.8 7.9-82 8.3-8.5 8.6-9.3 9.44-
ARITHMETIC
FUNDAMENTALS.,-4.2 4.3-S.O 5.1-5.3 5.4-5.6 5.7-S.8 5.9-6.0 6.1-6.3 6.4-6.5 6.6-6.9 7.0-7.3 7.4-7.5 7.6-7.7 7.8-7.9 8.0-82 8.3-8.9 9.0-9.9 10.0-1-
TOTAL
ARITHMETIC 4.0 4.1-S.O S.1-S.3 5.4-S.5 5.6-5.7 5.8-6.0 6,l-6.3 6.4-6.5 6.6-6.9 7.0-7.3 7.4-7.S 7.6-7.7 7.8-7.9 8.0-82 8.3-8.8 8.9-9.7 9.8-1-
LANGUAGE -4.4 4.5-4.9 5.0-S.4 5.S-5.6 S.7-5.8 5.9-6.0 5.1-6.3 6.4-6.5 6.6-6.8 6.9-72 7.3-7.4 7.S-7.6 7.7-7.8 7.9-8.1 8.2-8.6 8.7-9.5 9.64-
TOTAL TEST -4.0 4.1-4.9 S.0-5.3 5.4-S.6 5.7-S.8 5.9-6.0 5.1-6.3 6.4-6.S 6.6-6.9 7.0-72 72-7.4 7.S-7.6 7.7-7.8 7.9-82 8.3-8.6 8.7-9.S 9.64-
X. Grade Placement and Age Norms—Elementary Battery
Grade Beading Arithmetic Grade
Place* Beading Compre¬ Total Arithmetic Funda¬ Total Place¬ Again
ment Vocabnlar/ hension Beading Reasoning mentals Arithmetic Language Total Score ment Months*
LS 10-11 10-11 .... _ 1 11-12 13 81
1.6 12-13 12-13 .... M.. .... 13-16 1.6 82-83
1.7 14-17 14-17 1 — - 1 2 17-20 1.7 84
1.8 18-19 18-20 .... 21-23 1.8 85-86
IJ 20-21 1 21-22 — — 3 24-26 19 87
2.0 22-23 23-24 4-5 27-30 2.0 88
2.1 24-25 25-26 "2 .... 2 6-7 31-35 2.1 89
2.2 26-27 "2 27-29 .... 8-9 36-40 29 90-91
2.3 28-29 30-31 .... M 10 41-43 29 92
2.4 30-31 32-33 3 1 • 3 11-12 44-47 2.4 93
zs 32 3 34-35 4 13-14 48-53 2.5 94
2.6 33-34 36-37 . "4 "2 5 15 54-57 2.6 95-96
2.7 35-36 38-39 ... .... 6 16 58-61 2.7 97
2.8 37-38 ”4 40-42 5 3 7 17 62-66 29 98-99
2J 39-40 — 43-44 — — 8 18 67-71 29 100
3.0 41-42 5 45-46 6 4 9-10 19-20 72-77 3.0 101
3.1 43-44 47-48 7 5 11-12 21 78-82 39 102
3.2 45 *6 49-50 6 13 22-23 83-86 3.2 103-104
3.3 46 51-52 8 7 14-15 24 87-91 39 105
3.4 47 1 53-54 — 8 16 25 92-05 3.4 106
3.S 48-49 8 55-56 9 0 17-18 26 96-100 3.5 107
3.6 50 57-58 10 10 19-20 27 101-105 3.6 108
Z.1 51 ”9 59-60 U 11 21-22 28-29 106-110 3.7 109
3^8 52 61-62 12 12 23-24 30 111-115 3.8 110-111
3J 53 10 63 13 13 25-26 31 116-119 39 112
4.0 54 11 64-65 14 * 14 27-28 32 120-124 4.0 113
oil 55-56 66-67 IS 15 29-30 33 125-129 41 114
4J 57 12 68-69 16 16 31-32 34-35 130-134 49 115-116
4J 58 13 70-71 17 17 33-34 36 135-139 49 117
4.4 59 14 72-73 18 18 35-36 37 140-144 4.4 118
4.6 60 15 74-75 19 19 37-38 38-39 145-149 49 119
4.6 61 76 20 20 39-40 40 150-154 4.6 120-121
A 7 62 16 77-78 21 21 41-42 41 155-159 4.7 122V»6
4.8 63 17 79-80 22 22 43-44 42-43 160-164 49 123-124
64 18 81-82 23 23 45-46 44 165-169 49 125
5.8 65 19 83-84 24 24 47-48 45 170-174 5.0 126
sii 66 20 85-86 .... 25 49 46 175-179 51 127
5.2 67 87 25 26 50-51 47 180-184 59 128-129
sis 68 21 88-89 27 52-53 48-49 185-189 59 130
5.4 69 22 90-01 X 28-29 54-55 50 190-194 5.4 131
5.5 70 23 92-93 27 30 56-57 51 195-199 5.5 132
5.8 71 94 31-32 58-59 52 200-204 5.6 133-134
fi\l 72 U 95-96 a 33-34 60-62 S3 205-209 5.7 135
sis 73 97 35-36 63-64 54-55 210-214 5.8 136-137
5.9 74 25 08-09 29 37 65-66 56 215-219 59 138
6.8 75 26 100 30 38-39 67-69 57 220-224 6.0 139
6.1 101 40-41 70-71 58 225-229 61 140-141
sis 76 a 102 si 42-43 72-74 59-60 230-234 69 142
6.3 103-104 44-45 75-76 61 235-239 63 143
6i4 77 105 32 46 77-78 62 240-244 6.4 144
6.5 78 29 106-107 33 47-48 79-81 63 245-249 69 145
6.6 108 .... 49 82-83 64 250-253 6.6 146-147
6.7 79 30 109 34 50-51 84-85 65 254-257 6.7 148
6.8 110 52-53 86-87 66-67 258-262 68 149
6.9 sii si Ul 54 88-89 68 263-266 69 150-151
7.8 32 112 55-56 90-91 69 267-270 7.0 152
7.1 ii 113 57-58 92-93 70 271-274 71 153
7.2 114 36 59 94-95 71 275-278 79 154
7J 82 33 115 60-61 96-97 72 279-282 7.3 155
74 _ 37 62 98-99 73 283-285 7.4 156
7,5 116 63-64 100-101 74 286-289 79 157
7.6 34 117 % 65 102-103 .... 290-293 7.6 158
7,7 118 66 104 75 294-296 7.7 159
7J 67 105 76 297-298 79 160
7J M 119 68 106 Tf 299-301 79 161
FOB raGHER SCORES SEE NORMS (Cont.) ON PAGE 15.
Note: For separate SPELLING Norms, see page 8.
• Subject, educational, or chronological age equivalent to grade placement.
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